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BRIEFLY TOLD. 
penton SR 

ELECTROLYsIs.—At the last meeting (July, 1898), of the Pacific Coast 
Gas Association a paper, on ‘‘ Some Possibilities with an Electric Light- 
ing Plant,” was read by Mr. C. O. Poole, of San Francisco. Mr. Poole 
put forth a reasonable argument over such possibilities, and did not 
claim more for the electric current producing station than its force 
afforded ; but Mr. Poole’s paper accomplished that which likely he did 
not anticipate, which extra revealment came out in the discussion that 
followed his presentation. One of the participants in the debate was 
Mr. W. A. Aldrich, Secretary of the Spokane Falls (Wash.) Gas Light 
Company, who called attention to the fact that central electric stations 
included in their possibilities, especially when a portion of the work of 
such stations was devoted to traction purposes, the function of doing 
harm to the pipes that led gas and water to the users of either from 
central stations of other natures. Supporting his contention by a 
practical citation, he stated that the mains of the Spokane Falls Gas 
Light Company had been so badly damaged by stray currents from the 
street railroad system operated by the Washington Water Power Com- 
pany’s electrical currents that his Company, in self-defence, and on 
account of desire for repayment because of damage done, had instituted 
suit against the Power Company. That suit has been heard, so far as 
the presentation of evidence is concerned, and the argument on the 
evidence is quite likely now, too, before the court, whose decision may 
be looked forat any time. Meanwhile, however, the matter that presses 
is whether it is worth while that the gas industry at large shall support 
Mr. Aldrich in the proposition that he cause to be printed in book or 
pamphlet form the evidence taken during the active trial of the case. 
Suitable publication of the story, which was comprehensive and ex- 
haustive, means quite an expenditure, but Mr. Aldrich is willing to 
undertake the task, if, say, 100 subscriptions are made to the proposed 
book, at the rate of $3 per subscription. . For our part we will subscribe 
for 10 copies of the evidence, at the price named. Those who believe 
that the electrolysis experience of the Spokane Falls Gas Light Com- 
pany is worth the having—and we are sure that it is—as told by that 
Company’s representatives in court, should put themselves at once in 
communication with Mr. W. A. Aldrich, Secretary of the Spokane 
Falls Gas Light Company, Spokane, Wash. 





NotTEs.—Write to the ‘‘ Nathaniel Tufts Meter Company,” Boston, 
Mass., for a copy of the Company’s “‘ Directions for Candle Power De- 
termination ; Ammonia, and Meter Testing.” It will be found handy, 
instructive and useful, in even the smallest gas works. It is written in 
the simplest and best style, from compilations furnished by Mr. 
Charles D. Jenkins, State Inspector of gas and gas meters for the State 
of Massachusetts——We regret to report the death of Mr. D. G. A. 
Davenport, who served the Cincinnati (Ohio) Gas Light and Coke 
Company well as Treasurer for quite over 15 years. Deceased was born 
in Cincinnati in 1823, and in the city of his birth (strictly speaking at 
the time of his birth Cincinnati was a straggling village) his useful, 
active career was passed. Graduating from the Wood ward High School, 
the son started in active business life as aschool teacher—the profession 
that his father had followed. In 1857 he became identified with the 
Little Miami Railroad, and was closely connected therewith, until 1882, 
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when he was elected Secretary of the Cincinnati Gas Light and Coke 
Company. In that important trust he remained until 1897, when fail- 
ing health obliged him to relinquish active participation in commercial 
life—his successor in the Treasureship (who had been of great aid to 
him in the duties of the office for years) is Mr. Charles J. Foust. Mr. 
Davenport was prominent in the affairs of the Baptist sect, and had 
been active in the direction of the Ninth street Baptist Church, Cincin- 
nati, for one half a century. He is survived by his widow and nine 
children.——Another death that will appeal to the minds of the fra- 
ternity is that of the Hon. P. P. Mast, who passed over at his’ home in 
Springfield, Ohio, the afternoon of November 20th. Deceased, who 
was in his 75th year, began life as a school teacher, subsequently en- 
gaging in the manufacture of agricultural implements, the firm name 
of the concern—P. P. Mast & Co.—being world famous. Another 
Company with which he was connected—Mast, Foos & Co., manufac- 
turers of windmills—is also of international reputation. His main 
connection with the gas business was in his ownership or control of the 
Citizens Gas Light and Heating Company, of Bloomington, IIls., of 
which corporation he was President for many years. He served 
Springfield as a Councilman for 22 terms, and was Mayor of that city 
from 1894 to 1896. He was prominent in Methodism in Ohio, and 
many whose start in life was made through his aid live to acknowledge 
his unostentatious benevolence.——Important changes have occurred 
in the proprietorship of the Muskegon City (Mich.) Gas Light Company, 
which changes seem to indicate that the gas and electric lighting inter- 
ests of the place have at last been harmonized. Had the electric light- 
ing proprietors been possessed (at the start) of less theoretical brilliancy 
and more common sense their present standing would be financially 
better than it is We understand that Mr. William H. Pearson, Jr., 
of Toronto, Canada, has been retained by the authorities of Buffalo, 
N.Y., to formulate a set of working plans for the proposed municipal 
gas works for Buffalo. Meanwhile the site for the said proposed works 
has not been selected.——The proprietors of the Winsted (Conn.) Gas 
Company are showing some signs of life, for a correspondent informs 
us that they ‘‘ are going to erect a new office building in Case avenue.” 
Perhaps in time they will put their gas works in better shape.——A 
correspondent forwards the following, from Oswego, N.Y.: At a special 
meeting of the Board of Directors of the Oswego Gas Light Company, 
held Saturday, November 26th, the following resolutions were adopted : 

‘* Whereas, Divine Providence has removed from our midst our 
esteemed friend and associate, Henry S. Wright ; and 

‘* Whereas, As members of this Board, we, owing to our greater 
acquaintance and close contact with the deceased, feel deeply the loss 
we have sustained ; therefore, be it 

‘* Resolved, That in the death of Henry S. Wright, this Board has 
lost one of its worthy members, whose modesty and uniformly court- 
eous bearing rendered his service most acceptable. We know that we 
shall greatly miss his pleasant and cordial fellowship. 

‘* Resolved, That we extend our sympathy to the sorrowing family, 
and that, as a lasting and impressive remembrance of our friend, these 
resolutions be inscribed in the minutes of the Board, and a copy be sent 
to the members of his family. 

** Jas. DowDLE, Pres. 
‘** Rost. G. Post, Secy.” 








The Extinction of Wrought Iron. 
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Iron Age declares that, with the resistless force of a glacier, but with 
a rapidity which is only slightly appreciated, steel is now supplanting 
all forms of wrought iron. Forcible arguments in favor of iron for 
certain purposes may be made, numerous engineers may continue to 
specify iron for special classes of work to which they consider it is 
better fitted than steel, and prejudice may incline the masses of iron 
workers to prefer the material which can be welded with least trouble, 
but the day is near at hand when wrought iron will be an exceedingly 
scarce commodity. Arguments, preferences and prejudices are equally 
powerless to stop the advance of the metal which can so much more 
easily be produced in large quantities than wrought iron. 

Complaints continue to be heard among mechanics of hard spots in 
steel which make it of an uncertain character in working, as for in- 
stance, in threading pipe ; of its occasional unsatisfactory behavior in 
holding a coat of other metal, as in the case of galvanized steel sheets, 
and of its comparatively —_ oxidation when exposed to the weather 
or to the action of water. For such reasons a reaction of more or less 
strength is from time to time noted in favor of wrought iron, but the 
greater cost of puddled iron as compared with steel silences the com- 

laints, the steel maker sedulously endeavors to turn out a more re- 
iable product and steel continues to preserve its ascendency. 

The end of this century, which is now near at hand, will in the esti- 
mation of even those who are deeply interested in wrought iron see the 
end of wrought iron as a distinctive designation, except, perhaps, in the 
case of Swedish iron or some other high priced iron specialty. 





Sudden Extinctions of Artificial Light. 
ae 
[By Mr. Norton H. Humpurys, F.C.S., 
Lighting. | 

The extent to which the public business and pleasure are dependent 
upon the supply of artificial illuminating agents from central stations, 
is never more apparent than when, by reason of accident or otherwise, 
a sudden and unlooked-for stoppage or failure occurs, and the bril- 
liantly lighted places of business or of amusement are instantly in dark- 
ness. In the ordinary household, the inconvenience is bad enough, 
though substitutes are usually not far off. In shops or places of 
assembly, however, there is not only the temporary annoyance, but also 
a very real element of loss and personal danger to be reckoned with. 
It, therefore, behoves all who are in any way responsible for the dis- 
tribution of lighting agents, to resort to every possible device that 
science or skill can suggest as a means of insuring continuity and 
regularity of supply. As regards electricity, failures are so frequent 
that the public have come generally to understand that they must not 
expect too much in the way of reliability from this mysterious form of 
energy; and an occasional extinction is taken in good humor, as a 
matter of course, and excites but little comment. But with gas the 
case is different. The fact that gas is used more generally and to a 
greater extent, not for lighting alone but also for many other purposes, 
and that therefore the effects of a sudden extinction are more widely 
felt, may have some influence ; but the public have learnt to expect a 
greater degree of reliability from gas than from electricity. Any fail- 
ure in respect to gas supply attracts much more attention, is more fully 
discussed in the papers, and is regarded as a more important thing, 
than half-a-dozen similar accidents with the electric current. Only 
within the last few weeks, a failure of the gas supply ata well-known 
seaside resort was considered sufficiently important to receive promi- 
nent positions in the London daily papers. If electricity had been the 
delinquent, a bottom paragraph on an inside page would have been the 
limit of the attention bestowed on it. The fact of a gas failure being 
such an extraordinary occurrence as to excite so much notice, is a com- 
pliment to the reliability of gas supply in general. 

That failures teach more than successes, is a common aphorism ; but 
for several reasons it is difficult to get to the real bottom of all the facts 
connected with a failure. Few delinquents have the necessary moral 
courage, or if they have, it frequently happens that they cannot afford 
to come forward and pose before their employers and the public in the 
position of the ‘‘ dreadful example”? we sometimes hear of in connec- 
tion with temperance platforms. Anyone with an average know- 
ledge of the ways of the world is aware that a blunder is generally re- 
garded (and requited) as being worse than a crime, and also that there 
is a general disposition to make a scapegoat of some one or other; and 
therefore a willingness to come forward and publish the whole of the 
details for the benefit of the profession at large is not to be expected. 
But, speaking broadly, there is a noticeable difference in the causes 
that lead to failure of gas supply, as compared with those concerned in 
the stoppage of the electric current. The arrangements for the distri- 
bution of gas are of an extremely simple character. They commence 
with the holder itself, and are quite independent of the manufacturing 
or the purifying apparatus. The gasholder outlet is controlled by a 
valve, and beyond the valve there is an automatic pressure regulating 
apparatus. All the mechanical parts involved are plain levers, pulleys, 
racks, etc., thatare not at all likely to get out of order, or to spontane- 
ously stop the supply of gas. But there is always more than one gas- 
holder ; and for various reasons the supply must be diverted from one 
to another perhaps once or twice every day. The drip boxes also re- 
quire to be emptied regularly, which is a very simple operation indeed, 
involving no risk of danger or stoppage. But the human agent is liable 
to occasional lapses or momentary oversights; and these are the cause 
of the majority of gas supply failures. One valve is shut off before 
another is turned on, or the holder is forgotten and allowed to run on 
ground. The known instances of the failure of gas supply that are 
due to really unavoidable causes—such as the sudden collapse of a gas- 
holder, valve, or governor—are so few that they could be counted on 
the fingers of one hand. The arrangements for the supply of electric 
current are diametrically opposite in character. The generating appa- 
ratus is usually a part and parcel of the distributing system, which 
comprises machinery of such a complicated and delicate character as to 
call for high appreciation. While the gas engineer relies upon his 
valvesman to take care of the varying circumstances of the supply, the 
electrician depends upon his automatic cut off and other mechanical 
devices. When a gas explosion occurs, there is usually the satisfaction 
—such as it is—of ascribing the accident to somebody’s recklessness or 
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ignorance, and the same is the case with the failure of the gas supply. 
With electricity, however, both accidents and failures are of a more un- 
avoidable nature. 

One peculiar feature in connection with sudden extinction may be 
noticed in passing. Sunday evenings appear to be the most unfortunate 
period. This is probably due to the special arrangements that are 
necessary, in order to enable Sabbath rest to be observed at the works 
to the utmost extent that is possible. But, according to popular report, 
it happens that hymns and texts appropriate to the unexpected event 
about to take place have been previously selected. Many preachers go 
further than this, and adopt the remark they are making at the moment 
to some sort of harmony with the event. The number of instances of 
this remarkable circumstance go far beyond the bounds of mere coinci- 
dence, and appear to suggest the desirability, in the event of an officiat™ 
ing minister finding that references to “light” are prominent in the 
various details of the coming service, of sending an advance notice to 
the gas works, so that extra care against mishap may be observed. 
These premonitions do not invariably come true. A few weeks ago it 
happened that the writer having fitted up a large church with new 
Welsbach burners while under repair, attended the reopening service, 
and references to ‘‘ light’? were made very frequently throughout the 
proceedings. The new burners, however, kept steadily at work, with- 
out even a kick. Probably the real explanation is to be found in the 
extraordinarily large demand on the part of the public for news items 
of an extravagantly incredible kind, and also in the fact that the sub- 
ject of “light” is so very suitable for illustrative purposes in connec- 
tion with religious subjects that almost every service held would fur- 
nish ample matter of this description for the ingenious and imaginative 
reporter. 

In regard to about a dozen instances of failure of gas supply, suffi- 
cient to plunge an important part of the district in darkness, the cir- 
cumstances of which have come to the personal knowledge of the 
writer, the majority were the result, not of culpable negligence, but of 
jnadvertence. It is easier to make ‘‘ cock sure,” than to apply a test or 
examination ; but at the same time this common practice is not an in- 
dictable offence. The faulty siphon pump, referred to by Mr. Douglas 
Hall, has been responsible for one failure, and the excellent plan of 
sounding the drips, as advocated by this gentleman, should be adopted. 
Pumps are apt to fail for more reasons than one ; or the man who uses 
them daily may, inthe course of time, get intoslipshod ways. There is 
the siphon that ‘‘ never has anything in it,” and is therefore left alone, 
or is tested in an absent and perfunctory manner, and all goes well for 
years together. But one day the unexpected happens, and the siphon 
is found to be full of liquid. I prefer to go a step further, and not only 
gauge the drip boxes, but also book the results. Itis not much trouble, 
and the records have at times proved extremely useful, while the mere 
fact of having to enter the result, and knowing that the entry will be 
examined, renders the operator more careful. If the drip does not fill 
at the normal rate, or fills more rapidly than usual, there is something 
going wrong that should be discovered and promptly remedied. 

As to gasholder outlet valves, a plan similar to the “‘staff system” used 
in working single railway lines for traffic in each direction, may be 
adopted, The “staff” in this case may consist of a small notice board 
bearing some such inscription as—‘‘ This label must always be on an 
open outlet valve ;” and a standing order is made to the effect that it is 
not to be touched except for the purpose of moving it to another open 
outlet valve. Compound valves of the dry-faced type, so constructed 
that it is impossible to shut off the supply—one holder coming on while 
the other is passing off—are serviceable and reliable. A bye pass direct 
from the main inlet to the main outlet is useful at times of specially 
large demand, and for temporary employment when the outlet valves 
are under repair. This bye-pass may with great advantage be fitted 
with a safety bye pass governor, adjusted to come into action at one or 
two-tenths below the pressure given by the highest holder. Two or 
three holders of adequate capacity are preferable to a battery of smaller 
ones ; but where the latter have to be worked, the inconvenience and 
risk may be modified by coupling up two or more together, either by 
loading the lighter one till the pressure of each is equal or by fixing 
stops on the upper end of the guides of the lighter holder, so adjusted 
as to prevent it from blowing. The two can then be worked as one 
holder, of a capacity equal to their combined content. These plans are 
particularly suitable for small country works, where no special valve 
man is employed. I remember that the chairman of a small village gas 
company called on me some years ago, and said that the gas from his 
works was in the habit of ‘‘ going out” suddenly in the evenings, per- 
haps once every three months. As he observed that this’was ngt the 
usual experience, he thought there{must‘be’a remed y.;. Inquiry elicited 





the fact that two small gasholders, and a working manager who liked 
his drop of beer in the evening, were concernee in the difficulty. As 
one of the holders alone was unequal to the evening’s requirements, 
the other had to be brought into use about 9 o’clock ; and it was in 
connection with this simple operation that a slip occasionally happened. 
Coupling up the holders, and thus avoiding the necessity for changing 
or any interference with the valves in the hours of darkness, proved a 
complete remedy. * 

Of the few failures due to unavoidable causes, one is worth relating 
in detail. The drum of the station meter had got out of truth, on 
account of the wearing of the journals ; allowing the axle to bear, and 
to grind upon the spout. This went on until the metal was rubbed 
nearly through at that particular place. During the small hours of 
one morning, a large portion gave way, allowing a sudden rush of 
water down the inlet. The meter valve, the main outlet and the main 
inlet all drained into one common drip box ; and by this means the 
water reached the main outlet, rushed down the outlet of the holder in 
use—which happened to be the only one on a lower level—sealed the 
siphon and stopped the gas. I have described this as a failure; but, as 
a matter of fact, it was not the cause of the slightest inconvenience in 
the district, as a safety bye-pass governor formed a part of the dis- 
tributing plant. When the foreman came on duty at 6 a.m., he found 
the safety governor in full operation and the other governors grounded ; 
and the pressure diagrams showed that this took place about 4.30. The 
only evidence was a diminution of the supply pressure from the usual 
16-10ths to 14.10ths. No complaint was received from the district, and 
nothing at all was known of the accident outside the gas works. 

The foregoing are a few examples of what may be done in the way 
of guarding against inadvertence or oversight on the part of the fore- 
man in charge ; and the safety bye-pass governor will take care of fail- 
ures due to mechanical causes. 








Localizing Leakages. 

— 

[A paper read by Mr. W. B. RanpaLt (Waltham Abbey, England), 

before the Southern District Association of Gas Engineers and 
Managers. | 


The subject of localizing leakages will occur to most gas engineers 
in the routine of business, being closely allied to that ‘‘ will o’ th’ wisp,” 
unaccounted-for gas, which so largely determines the success of gas 
undertakings. Dividends are truly said to be made or lost in the 
retort house ; but, according to the annual Parliamentary Returns, it 
must be conceded that in many cases good manufacturing results are 
marred by a weak distribution system, and the dividend thereby 
lessened. 

I do not propose to quote statistics on the amount of leakage, as they 
are already well known, but simply to submit a method of localizing 
leakages which I have found to be both economical and satisfactory. 
The usual plan pursued in testing distributing mains, services, etc., is 
to take a length of main, drill holes, and insert bladders at both ends; 
then connect up with a testing meter, and note the amount passing 
through the meter to supply the main under observation. One bladder 
at each end is not reliable, as they are apt to pass a certain amount of 
gas and so spoil the value of the test. The safer method is to have two 
bladders close together, filing the space between them with water from 
a short standpipe, or to cut out and plug off the main at each end, hav- 
ing first shut off all main, lantern cocks, etc., on the particular length 
under observation. Another method is to have siphons which, by 
means of a diaphragm or midfeather reaching within with a few inches 
of the bottom of the box, can be sealed by water, and so insure gas 
only passing through the arranged connections and meter. 

The principal objection to these methods is that they are liable to 
cause a certain amount of inconvenience to consumers, through hav- 
ing to shut off their main tap during the tests. Also that in bladdering 
and meter connections considerable time and labor are expended, and 
the main weakened by the necessary holes. Again, the main taps and 
lantern cocks may by-pass or leak; and after ascertaining the exact 
amount of leakage, the actual source remains to be discovered. 

The Localizer.—These~objections do not exist in the following sys- 
tem, which depends upon using a leakage indicator. This consists of 
a porous diaphragm, through which any mixture of gas and air can 
percolate, and which is so arranged that the percentage volumes are 
indicated by a pointer on a graduated dial. The instrument operates 
through the well known law of diffusion of gases—viz., the velocity 
of diffusion of gases is inversely proportional to the square roots of 
their densities. Thus four volumes of hydrogen will pass through the 
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Made] Gas Sold |Miles off Number of 
woramt | gat | ver | casmase | Sap | Qeter | tetas Geet eset Maciel Sits 
1892. Cubic Feet. Cubic Feet. Cub. Ft. | PerCt.| Cub, Fe. | Cub. Fe. 
Michednes 4,498,800 | 3,253,500 1,245,300 | 27°03 | 10,684 | 7727 | + 
Christmas 8,846,400 7,890,900 955,500 | t0°79| 10,645 495 | eee 
Dec. 31 13,345,200 | 11,144,400 2,200,800 | 16°48| 10,671 | 8,901 | 15 | 500(250 P.L.) 
1893. 8 "42 | 10,570 | 9.469 o 
ss ove 7,714,500 6,910,100 34,400 | 10°42) &, : 
Mido er “e 4,319, 3,469,700 850,100 | 19°67 | 10,664 »567 
June 30|} 12,034,300 | 10,379,800 1,654,500 | 13°75 | 11,094 | 9.569 | + = 
Michaelmas io +4,805,800 3,789,900 | 47,000] 968,900'| 20°01 | 10,562 | 8,329 " 
Christmas * 9,022,500 8,348,000 | 93,000] 581,500] 6°44] 10,334 | 9,562 “ 
Dec. 31 13,828,300 | 12,137,900 | 140,0C0 | 1,550,400 | 1£'20| 10,414 | 9140 
Dec.31| 25,862,600 | 22,517,700 | 140,000 | 3,204,900 | 12°38] 10,718 | 9,332 | 15 | 539(247 P.L.) 
1894. 
Lidy-day 7,934,700 7,170,100 86,000 | 678,600 | 8°54] 10,254 | 9,263 
Midsummer 4,849 200 3,778,900 | 42,000 | 1,028,300 | 21°20| 10,252 | 7.989 
June 30 12,783,900 | 10,949,000 | 128,000 | 1,706,900 | 13°36] 10,662 | 9,131 
Michaelmas 5,796,000 4,907,800 52,000 | $36,200 | 14°42| 10,465 | 8,861 
Christmas 9,992,300 9,285,400 |106,000| 600,900] 6'01| 10,527 | 9.782 
Dec. 31 15.788, 300 14,193,200 158,000 | 1,437,1CO | Q*IL| 10,504 | 9443 
Dec.31| 28,572,200 | 25,142,200 | 286,000 | 3,144,0c0 | t1°00| 10,574 | 9.305 | 18 | 762(271 P.L.) 
1895. 
Lady-day . 6 
9,144 000 8,369,700 | 97,000] 677,300 | 7°40} 10,228 | 9,362 
Midsummer 51374,500 41423,800 48,000 902,700 16°80 10,527 8,589 
June 30 14,518,500 | 12,793,500 | 145,000 | 1,580,0c0 | 10°88| 10,924 | 9,735 
Michaelmas__.... 
“ 6,036,000 | 4,977,700 |111,000 | 947,000 | 15°68| 11,095 | 9,187 
Christmas 3 te 10,656,000 | 10,210,500 | 223,000 | 223,000 | 2°09] 10,602 10,258 
Dec. 31 ove 16,692,000 15,188,200 | 334,000 | 1,170,coo | €-41| 10,774 | 9,869 
Dec. 31} 31,210,500 | 27,981,700 | 479,000 | 2,750,000 | 8°81] 10,840 | 9,719 | 21 |880(293 P.L.) 
1896, 
Lady-day 8,998,000 8,800,9c0 | 97,000] 10,100] 41°11] 10,561 | 10,388 
Midsummer 5,539,009 4,829,200 48,000 | 661,800 | 11°95 | 10,431 | 9,094 
June 30 14,537,000 13,630,100 | 145000] 761,900] 5:25] 10,511 | 9,855 
Michaelmas se: 5,994,000 | §,577,700 | $3,000 | 333,300 | 5°55| 10,608 | 9,872 
Christmas “a 11,028,000 10,399,300 nine 401,700 | 4°19] 10,335 | 9,746 
Dec. 31]... 17,022,000 | 15,977,000 | 250,000] 795,000 | 4°67/| 10,430 | 9,790 
Dec. 31 31,559,000 29,607,100 | 395,000 | 1,556,900 | 4°93| 10,467 | 9,820 | 23 | 865 (299 P.L.) 
1897. 
Lady-day 10,253,000 | 9,565,600 | 200,000] 487,400] 4°75| 10,486 | 9,783 | ... 
Midsummer 6,201,000 5,036,500 |100,c00 | 464,600] 7°49| 11,152 | 10,137 . 
June 30 16,454,000 | 15,202,100 | 300,000} 9§2,0C0|} 5°79| 10.726 | 9,910 
Michaelmas 5 
I 7,141,000 6,531,8c0 133,0C0 | 476,2C0 | 6°66| 11,037 | 10,095 
Christmas 12,949,000 | 11,387,500 teens 1,020,500 | 7°87| 10,701 | 9,411 
Dec, 31 20,099,000 | 17,919,300 | 400,000 | 1,496,700 | 7°46| 10,819 | 9649 | .. 
Dec.31| — 36,544,000 | 33,121,400 —_| 700,000 | 2,448,7c0| 6°69| 10,776 | 9767 | 25 | 910(311 P.L.) 
In store 4+ | 274,000 
1898, 
+ In store, Dec. | 31, 1897 274,000 
Lady-day ae ens 10,861,000 10,256,700 | 200,000 | 600,300 | 5°39] 10,807 | 10,283 “ 
In store+ | 78,000 
11,135,000 
+ In store, Mar. |31,1898| ... 78,0co 
dsummer ...| a “ 6,381,000 6,113,200 |100,000] 182,800] 2°83] 10,706 | 10,256 
6,459,000 In store 4+ | 63,000 
June 30 17,242,000 | 16,369,900 | 300,000| 783,100] 4°46] 10,769 | 10,225 | 25 | 940(3t2P.L.) 
+ Ia store, Dec. |31,1897] ... 274,000 
17,516,000° In store + | 63,000 














Increase partly explained by infiation of new gasholder and laying 11% miles of 12-inch main. 
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diaphragm in the same time as one volume of oxygen is able todo; 
oxygen being 16 times as heavy as hydrogen. 

In the case of a district where plans, notes, or records are not obtain- 
able as to the size and positions of the gas mains, ordnance maps are 
procured, and copies of the thoroughfares are transferred on an en- 
larged scale to a suitably ruled notebook. All new mains when laid 
are duly noted as to their sizes, position, etc., and a plan and section 
of the ground showing the main is made as required. The service 
layers also note the depth and position of the main whenever they ex- 
cavate to lay or repair a service; and as other opportunities occur— 

such as excavations to sewers or water pipes—notes are made of same 
and recorded. 

The Procedure.—The method of procedure must, of course, be gov 
erned by the locality ; but, as an instance, let us presume that we start 
from the outlet of one of the district governors, and that for 100 yards 
the main is laid in a straight line under a macadamized road, and has 
about 2 feet cover. Having ascertained the exact position of the main, 
a searching rod is driven down on alternate sides of the main at each 
end. The space between is marked off into distances of about three 
yards each ; then another rod is driven down near the side of the main, 
so that as nearly as possible the search holes run diagonally, and in 
the trench originally excavated for the main when laid. It is hardly 
necessary to add that discretion must be used, so that the rod does not 
cause damage to any water, sewer, or drain pipes, or the gas main 
itself. Having driven a rod down to about the level of the underside 
of the main, a little sand is placed round the top of the hole to secure 
an even surface. The rod is then withdrawn, and the indicator im 
mediately placed over the search hole. [f the pointer on the indicator 
remains at zero, it may safely be assumed that the main within some 
yards of that spot is sound. The search hole is then filled in, the bar 
driven down at the next point, and so on; the testing being continuec 
until the pointer moves and indicates a leakage. Then the value of 
the instrument is apparent, because you can drive down rods and note 
the readings until the manimum is indicated, when, on excavating at 
that spot, the actual leakage will be discovered. After a little experi- 
ence the operator becomes remarkably accurate in successfully local- 
izing the leakage. Where the mains are laid under the footpaths, 
which may be paved with Victoria stone, granolithic or York stone, 
the rod is driven down in the angle of the nearest joint. Tar or asphalt 
paving offers no such chances ; but the hole made by the rod is only 
$ inch diameter, so that it is easily and immediately repaired, to avoid 
any possible complaint. 

Efficiency and Cost.—The instrument is extremely sensitive; and 
the pointer will indicate very minute leakages. As an evidence of 
this, I may mention that in some cases when the leakage was exposed 
it was so small that it would not burn continuously ; and in other in- 
stances, when the conditions admitted, a light was applied on drawing 
out the bar, and it would not show the small blue flame so often found 
in main and service leakages. 

It is very remarkable how some soils have the power of deodorizing 
the gas so that in the case of broken mains in frequented places no idea 
of their condition was entertained until discovered through using the 
indicator. Also in some instances leakage had occurred to the mains 
and services through persons having seriously damaged them, and, 
instead of notifying the fact to the gas company, had driven in rough 
wooden plugs, and bound up other places with sacking and white lead 
and various other subterfuges, to cover up the damage. One of these 
cases was caused by an irresponsible agent—viz., a root of ivy. This 
had run under a 2-inch cast iron main, moulding itself as it grew to 
the shape of the pipe, and when it gained sufficient strength causing a 
fracture in the main. But as punishment should always fit the crime, 
the escaping gas retaliated and killed the ivy. 

The question will naturally arise as to whether the saving effected 
justifies the outlay incurred ; and it may be taken for granted that 
where the unaccounted-for gas equals about 8 per cent., the expendi 
ture on this or some other system is well warranted. The actual cost 
of, say, two indicators and six searching rods will not exceed $20 ; and 
if the exact position of the mains is known, the actual time in testing 
is reduced to a minimum, as compared with any plan of metering the 
leakage and stripping the mains. 

Many remarkable instances of difficulties caused through the elusive 
nature of gas leakages will have occurred to all the members; and I 
venture to hope that the system which I have had the pleasure to bring 
before your notice may save some of the trouble and expense in local- 
izing leakages. 

The following figures will probably prove interesting as an instance 
of reduction of leakage ; and, in conclusion, please allow me to state 





that they are not advanced to claim the total reduction being caused 
directly through the leakage indicators, because we have relaid some 
mains and services. Neither do I wish to make any claim to have 
originated this particular system, or to have reached the irreducible 
minimum as regards leakage. Butif I have succeeded in laying before 
you a method which may prove of some service to the members, and 
help the gas industry to strengthen a weak point, I shall feel well re- 
paid for the time given to’ the writing of this paper. 








Methods of Testing Indicators. 
-— 
A paper read by Prof. D. S. Jacospus, Hoboken, at the New York 
Meeting of the Am. Society of Mechanical Engineers. } 

The attention of the writer has been drawn to the fact that there 
should be some uniform method of testing indicators, through tests 
which he recently made on a pair of indicators in which the variation 
of the correct scale from that marked on the spring involved a large 
sum of money made payable by a contract. These indicators had been 
tested by using a mercury column as a standard, and the results gave 
a widely different scale for rising and falling pressures ; that is, there 
were double lines obtained in the test diagrams for each pressure, the 
lower line being for a rising pressure and the upper line for a falling 
pressure. On testing these indicators with the testing apparatus in use 
at the Stevens Institute of Technology there were no double lines traced 
on the diagrams except for one of the higher pressures with one of the 
indicators, where the two lines were about one-hundredth of an inch 
apart. The scales of the springs were much more uniform for the 
various pressures than those obtained by the mercury column, and the 
difference between the scales obtained by the mercury column and by 
our method was a large one, and seemed especially so when the amount 
of premium involved in the contract was considered. In view of the 
fact that there may be a difference in the results obtained by various 
laboratories, and also as a standard method, will have to be decided on 
in the report of the committee appointed to codify and standardize the 
methods of making engine tests, it may be well to describe our methods 
in detail, and solicit discussion on the same. 

The method we have adopted in testing an indicator is to regulate the 
pressure to some given amountand to trace two lines with the indicator; 
one after pressing the pencil upward and releasing it, and the other 
after pressing it downward and releasing it. Before taking each one of 
the lines the indicator is rapped sharpiy with a small wooden stick in 
order that the friction shall approach the friction of motion which ex 
ists when an indicator is used on anengine. If the indicator is in cor- 
rect adjustment the two lines should fall one over the other. 

In testing an indicator with steam pressure, the steam is first brought 
to the maximum pressure to which the indicator is to be subjected, and 
the indicator cock is then opened and closed a number of times in order 
to heat the indicator. The steam pressure is then released, and the at- 
mospheric line is taken after turning the indicator cock to the proper 
position. ‘Two lines are traced for the atmospheric line in the manner 
already described, and one should fall over the other in the same way 
as for the lines taken at given steam pressures. 

Ordinarily for pressures above the atmosphere the lines are taken for 
increments in pressure of either 10 or 20 pounds per square inch, and 
for springs of a light scale below the atmosphere at intervals of 2 or 3 
pounds per square inch. 

Indicators should be tested both before and after they are used on an 
engine or other trial. One object of testing the indicators before the 
trial is to make certain that there is no excess of friction, which, if 
present, will form double lines on the test diagrams. If double lines 
are found it is generally due to some irregular action of the spring in 
either throwing the piston of the indicator out of line, or in forcing it 
against the side of the cylinder. All tests, therefore, in which there 
are widely different lines for increasing and decreasing pressures, are 
in error either through incorrect adjustment of the indicator, or through 
some error in the standard used in measuring the pressure. A mercury 
column will often give incorrect results when used in testing an indi- 
cator with steam pressure unless it is allowed to stand a long time at 
each pressure before taking a reading, on account of the fact that a 
considerable pressure is required to overcome the inertia of the mercury 
in the column if the latter is in motion, and there may be pulsations 
which will affect the result. We at one time employed a mercury 
column in the form of a glass tube containing the mercury, and with 
the mercury in plain sight it required the most delicate manipulation 
to make the column balance at a given mark fora long enough time to 





obtain correct results. 
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In some columns the height of mercury is determined by employing 
electric contact points, and the lines are taken on the indicator diagrams 
when the top of the column of mercury touches the contact points, no 
effort being made to bring the column of mercury to a standstill in tak- 
ing the readings. That there may be a large error in calibration made 
in the way can be readily shown by running the column at two greatly 
different speeds, in which case the results will not agree with each 
other. 

It was stated in my paper on ‘‘A Comparison of the Mean Effective 
Pressure of Simultaneous Cards” taken by different indicators, pre- 
sented at the New York meeting, December, 1893, that there should be 
no great difference in the lines for rising and falling pressures with in- 
dicators in proper adjustment. This fact has been verified by a number 
of special tests made since then, some of which were published in the 
Stevens Indicator of April, 1894. The fact that the lines should be the 
same for rising and falling pressures, with an indicator in correct ad- 
justment, when proper precautions are employed as explained later on, 
may be readily verified by employing the apparatus described herein. 

The apparatus used for testing indicators at ordinary pressures above 
the atmosphere is shown in Fig. 1. The indicator is placed at A on top 
of the cylinder B. Thecylinder B is made of a piece of 6 inch standard 
pipe about 2 feetlong. The pressure is measured by means of a plug and 
weight device C, which is spun around so as to eliminate the effect of 
friction. The bottom of the plug is at the same level as the pipe D. 
The U-shaped pipe £ is filled with oil. Before starting to calibrate the 
indicator the petcock F’ is opened slightly, in order to allow any air in 
the pipe G and the siphon H to escape. The siphon H is surrounded by 
water contained in the vessel J, which condenses the steam which en. 
ters it through the pipe D, so that when all the air present is allowed to 
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Fig. 1. 


escape through the petcock F, the pipe G and the siphon H will be 
filled with water. J is a petcock for removing any water that may col- 
lect at the bottom of the siphon Z, after the apparatus has been in use 
for along time. The pressure is adjusted by regulating the amount of 
opening of the valve Kin the supply pipe LZ, which furnishes steam, 
water, or compressed air to the apparatus, and also by adjusting the 
valve M in the escape pipe N. O is a valve for removing any water 
which may collect in the bottom of the cylinder B when steam is used, 
and for draining out the water after calibrating an indicator under hy- 
drostatic pressure. The pan of the plug and weight device C is limited 
in its movement by means of a fork which comes in contact with it 
only when the pan is in the extreme positions ; the two prongs of this 
fork are shown in section at Pand Q. Risa gauge for showing the 
approximate pressure. The readings of the gauge R are not used in 
testing the indicator, but as general guide in the use of the apparatus. 
The diameter of the plug in the plug and weight device C is 0.5 inch, 
and the hole in the bushing 0.5005 inch. Both the plug and bushing 
are ground true. The average area of the plug and of the hole in the 
bushing is used in calculating the weight required for a given pressure. 

In the apparatus, arranged as just described, one person adjusts the 
pressure and traces the lines on the indicator diagram. If so desired, 
one person may adjust the pressures, and a second trace the lines on 
the diagram. To arrange the apparatus for this purpose, the blow-off 
pipe from the valve M is led to a point near the valve K, and a second 
valve, for adjusting the rate of flow through the blow-off pipe, is placed 
near the valve K, where it can be operated conveniently by the party 


who adjusts the pressure. 
this way. 

The apparatus is similar to that described for testing thermometers 
at temperatures above 212° F. in my discussion of the paper by Messrs. 
Goubert and Peabody on ‘‘Throttling Calorimeters,” presented at the 
New York meeting, December, 1895.! 

In testing indicators with steam pressure, the steam is brought to the 
maximum pressure to which the indicator is to be subjected ; the indi- 
cator cock is then opened and closed quickly a number of times, in 
order to heat the indicator. The steam is then released from the cylin- 
der B, and the atmospheric line is taken after turning the indicator 
cock to the proper position. In taking the atmospheric line, as well as 
the lines for any other pressure, the pointer of the indicator is first 
pressed upward, and then released and a line taken, then pressed down- 
ward and released and a line taken, the indicator being rapped sharply 
with a small wooden stick before taking each line, as has already been 
explained. After obtaining the atmospheric line, steam is admitted 
through the valve K, until the pan and weight device is balanced 
while being rotated. This requires a very fine adjustment, and the 
line is not taken until there is no tendency for the plug and weight 
device to either rise or fall. 

An apparatus for testing at pressures higher than can be carried on 
the boilers is represented in Fig. 2. It consists of a pipe A, 4 inches in 
diameter and about 8 feet long, placed in a slanting position, and arranged 
so that the lower end, from B to C, can be heated by means of Bunsen 
burners. The pipe D is connected to both a water and steam supply. 
Water is first admitted through the valve Z, until it nearly fills the 
gauge glass F, after which steam is admitted, and the water in the pipe 
A is heated, and the pressure, as indicated by the gauge G, is brought 


The apparatus which we use is arranged in 























Fig. 2. 

to that of the entering steam. The valve £ is then closed, and the 
pipe A is heated by means of the Bunsen burners until the desired 
pressure is obtained. The pipe H leads to a plug and weight device, 
similar to the one shown in Fig. 1. The indicator is placed at I. In 
the calibration the pressure is brought to slightly above the maximum, 
and is then adjusted by opening the valve J. The first line taken is 
for the highest pressure, and the pressure is diminished for taking the 
other lines of the diagram by adjusting the height of the flames of the 
Bunsen burners, and the amount of opening of the valve J. Two lines 
are taken for each pressure, in the same way as described for the appara- 
tus shown in Fig. 1. Kis a screen for confining the heat to the lower 
end of the pipe A. The upper end of the pipe A is encased with a non- 
conducting covering, to diminish the radiation. An asbestos shield is 
placed on top of the lower end of the pipe to partly confine the flames 
of the Bunsen burners and thus render them more effective. 

The apparatus employed in testing springs used under a vacuum is 
shown in Fig. 3. The indicator is attached at A to the top of the hori- 
zontal cylinder E. The pipe B leads to a vacuum chamber and pump, 
and slopes downward, so that no water can collect in it. The amount 
of vacuum is regulated by adjusting the valve C, leading to the air 
pump, and by admitting a small amount of air through the pet cock 
D. The vacuum gauge at F is graduated in inches of mercury 
and in pounds per square inch. Gis a chamber for condensing any 
steam which may pass through the valve J, and thus prevent it from 
condensing on top of the mercury in the gauge F. The water which 








1, Transactions, vol. xvii., p. 168. 
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collects in G is drawn off through the pet-cock H. The height of the 
mercury cup S is adjusted by means of the screw U, so that the surface 
of the mercury is on the same level as the zero point of the scale. 
There is a straight edge in front of the mercury cup S, at the same level 
as the zero of the scale, which makes it easy to adjust the level of the 
mercury to the proper height. 

The apparatus may also be used for testing springs at pressures up 
to 15 pounds above the atmosphere, the mercury column R being 
used for this purpose. Where a spring is used for both a slight pres- 
sure and a vacuum, the entire calibration can, therefore, be made with 
the apparatus shown in Fig. 3. 

In measuring a pressure above the atmosphere, the valve J is closed 
and the valve J opened. The pressure of the steam acts then on the 
water contained in the U-shaped pipe N, and is transmitted through 
the hose connection P to the water in the upper part of the closed 
bottle @. The lower part of the bottle Q is filled with mercury, and 
when the pressure increases this mercury is forced upward in the col- 
umn R. The height of the bottle Q is adjusted by means of the screw 
T, so that the mercury is brought opposite the zero line of the scale, a 
straight edge being used in the front of the bottle, at the same level as 
the zero line of the scale, as in the case of the vacuum gauge F. In 
adjusting the bottle Q up and down, the glass tube forming the column 
moves up and down with the bottle; this tube bears directly against 
the scale on which the pressures are read. 

Should the pressure be accidentally raised to such an extent that the 
mercury will be blown out of the column, the mercury will pass 
through the rubber hose V into the bottle W. 

In testing the indicator, it is first heated by means of steam, admitted 
through the valve K, until it attains what is considered to be about the 
average temperature to which it will be subjected in the test. Two 
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lines are taken at each pressure, and all other details in making the 
tests are the same as have already been described. 

It has been already stated that proper precautions must be employed 
in tests of indicators in order to obtain lines which shall be the same for 
rising and falling pressures. There may be a difference found in the 
lines for rising and falling pressures if there is a great difference in the 
temperature of the parts of the indicator above the piston in taking the 
two lines, whereas if the temperature is made about the same for each 
line then one line will fall over the other. Double lines may, there- 
fore, be obtained by starting with a cold indicator and increasing the 
pressure quickly before taking a line, then raising the pressure to the 
maximum amount and decreasing it quickly before taking a second 
line. The difference between the lines taken in this way with an indi- 
cator in correct adjustment will vary from about one-hundredth to a 
fiftieth of an inch with a 60-pound spring. If, however, the pressure 
is maintained for a short time at a constant figure before taking each 
of the lines, the lines will fall one over the other. If an indicator is 
tested with an increasing pressure without heating it before commenc- 
ing the tests, the variation of the temperature in the spring will be 
much greater than that which would occur if the indicator were used 
for taking an indicator card from an engine, and it is to correct as 
nearly as possible any error due to this cause that the indicator is 
brought to about the average temperature in our tests before taking the 
atmospheric line. 

A special test which can be made to show that there should not be a 


“difference in the lines. for raising and falling pressures, and to show 
| that the results obtained by our method of testing agree with those in 
| tests where the pressure acting on the indicator is changed quickly over 
| the entire range as is the case when an indicator is used on an engine, 
is as follows: The indicator is subjected to a high pressure at the start, 
and the pressure is lowered, and a line taken at afalling pressure. The 
indicator cock is then turned quickly so as to reduce the pressure in the 
indicator to that of the atmosphere, and is immediately opened again, 
and a second line taken at the given pressure which will be a line fora 
rising pressure. As the temperature of the spring and mechanism is 
not changed the two lines will fall one over the other, thus proving that 
the same line is obtained for a rising and falling pressure. The atmo- 
spheric line is then taken before the indicator has cooled appreciably. 
The scale determined in this way will be found to be the same as that 
obtained by employing the method which has been adopted in our tests. 
In all tests of indicator springs five or more cards are taken, and the 
averages of the ordinates from these cards are employed in calculating 
the scales. 

Table I. gives the results of tests made on an indicator spring by em- 
ploying our usual method, with the exception that some of the tests 
were made at a decreasing pressure in order to show that, when proper 
precautions are taken, the results will be the same as for increasing 
pressures. 

The scale of this spring when the pressure was varied quickly from 
the atmosphere to 100 pounds per square inch obtained by the special 
test which has just been described was 75 pounds, which agrees with 
the result given in Table I., the average of four cards which practically 
agreed with each other were used in computing the scale obtained by 
the special test. 

TABLE I.—Test of Indicator Spring, with Increasing and Decreasing 


Pressures. 


Distances in Inc hes from Atmospheric Line to 
P ressures given Below. Pressuresin Pounds 





Re. per Square Inch. 
Conditions. Card. “20 40 bu Bu 100 
1 850 8=6©.700) «61.050 1.395 1.735 
Pressure increasing....... 2 .3865 .710 1.065 1.405 1.745 
3 375 =©6.710)—Ss-11.050 1.405 1.750 
\ 1 .360 .705 1.065 1.400 1.730 
Pressure decreasing....... 2 355 .710 1.055 1.410 1.750 
3 355 §.695 1.055 1.395 1.730 
DO ECCT OCC CCT ee aa .360 .705 1.057 1.402 1.704 
Scale of spring............ .. 55.5 56.7 56.8 57.1 57.5 
Distance from 20 pound 
line to lines at the higher 
SIN in i40cnee sxe de Nea 345 .697 1.042 1.380 
Seales starting from 20 
PUG TIN < occ cescecce ie ced, Se 57.4 57.6 58.0 








The Submerged Water Main Leading to Ellis Island. 

A writer in Engineering Record says that the water supply for the 
new United States immigrant station on Ellis Island in New York 
harbor is purchased by the United States authorities from Jersey City, 
N.J., at the rate of $100 a million gallons, and is delivered through a 
line of 6-inch extra heavy cast iron pipe 5,400 feet long. Of this length 
5,100 feet is submerged from 10 to 17 feet at high tide. The pipe sec- 
tions are 12 feet 5 inches long, laying 12 feet net, and weighing 800 
pounds each. The metal is three-quarters of an inch thick and Ward 
flexible joints are used at every length. Most of the bottom is muddy 
and in it a trench 10 feet wide and 5 feet\deep was dug for the pipe, 300 
feet long atthe Ellis Island end and 200 feet long at the Jersey City 
end. The excavation was made by a Hayward bucket dredge, which 
deposited the spoil under water alongside to be used for back filling. 
For laying the pipe two scows 80 by 26 feet in size were braced together 
side by side, about 6 feet apart, and in the space between them two 10 
by 10 inch skids about 55 feet long were set close together, reaching from 
their decks to the bottom of the trench. These formed a bed on which 
the pipe wasassembled and jointed and from which it was lowered and 
deposited in position. The skids were faced on their inner upper cor- 
ners with angle irons on which the pipe bells took bearing, and were 
connected by cross pieces 8 feet apart on the under side. The upper 
ends of the skids re#ted on and were lashed to across timber laid on the 
decks at one end of the scows and bridging the space between them. 
Near the other end of the scows lines were attached, which were made 





1. The scales starting from some line higher than the atmosphere are used where back 
pressure line of the indicator card is above the atmosphere, as in the high pressure cylinder 
of a compound engine. The scales measured from a line above the atmosphere in this way 
are often more uniform than those starting from the atmospheric line on account of the 
end pieces, which fit over the indicator spring, becoming worn so that the spring does not 
bear properly against them until there is a certain amount of pressure acting on the piston 
of the indicator. This was the case for the indicator spring for which the calibrations are 
given in the table. 
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fast to the skids near their lower ends. By these lines the skids could 
be raised from the bottom and revolved to any required position about 
their fixed upper end as a pivot. 

When pipe laying was begun the scows: were moored at high tide 
as close as possible to the Ellis Island shore, with their axes in the 
line of the pipe and the lower end of the skids resting in the trench 
on shore. At low tide the pipe was laid in the dry up to the top of 
the skids, with bell ends up. At high tide the scows were warped 
about 24 feet off shore, and as the ways receded from the fixed pipe sec- 
tion the end of the pipe line slipped down on the incline until the top 
had nearly reached water level. Two or three lengths of pipe had 
then left the bottom of the skids and conformed to the alignment of the 
trench. Then the scows were tightly cross anchored and two more 
lengths of pipe were assembled and jointed on deck, lifted together by 
the derrick and one end connected to the top of the pipe on the skids, 
reaching up to the deck of the scows. The scows were warped ahead 
until the sections last connected slipped down the skids almost to the 
water level. This cycle of operations was repeated until the whole dis- 
tance to Ellis Island had been traversed and the pipe had seated itself 
in the trench as it left the skids. The scows were anchored by one rope 
to a point in the pipe line ahead and by three lines on each side, seven 
in all, besides lines attached tothe pipe at about the water level. When 
by reason of rough water the rocking of the scows threatened undue 
strain to the pipe joints, the pipe rope was slacked off and the scows 
were warped ahead until the top of pipe slipped down to the bottom of 
the skids and rested on the bottom. When work was resumed the end 
of the pipe was raised above water. 

Pipe laying was begun September 22 and finished October 21. The 
maximum day’s work was 43 joints, and the force employed comprised 
1 foreman, 1 diver, 2 calkers and 10 other men, two of whom remained 
on board the scows at night as watchmen. A 2-drum steam hoisting 
engine and derrick was set on one of the scows to handle the pipes, 
which were delivered by lighters. Water was admitted to the pipe to 
increase its weight, and after the line was laid, air, at 15 pounds pres- 
sure, was forced in at the Jersey City end, driving out the water at the 
Ellis Island end and indicating by surface bubbles any leaks in defect- 
ive joints, which were then calked by a diver. Afterward, when the 
hydrostatic test of 80 pounds pressure was made, there was a leakage 
of only 5 cubic feet in 30 minutes, thus more than satisfying the re- 
quirements of the specifications, which stipulated that the leakage 
should not exceed 1 cubic foot per minute. With a pressure of 45 
pounds the metered leakage was only 34 cubic feet in 15 hours. The 
pipe was made by the Warren Foundry and Machine Company, New 
York City, according to the specifications of Mr. Charles A. Van 
Keuren, Chief Engineer of the Street and Water Board of Jersey City, 
and was laid by Messrs. Holmes & Cogan, No. 953 Garfield avenue, 
Jersey City. This work was conducted in a similar manner to the 
means employed by thesame contractors afew years agoin laying 4,700 
feet of submerged 16-inch pipe at Perth Amboy, N. J. On that work 
the pipe was laid in a trench dredged 5 feet in soft, black mud, and in 
two months portions of the pipe had sunk over 16 feet deep in it. Each 
joint required about 70 pounds of lead, and considerable difficulty was 
experienced in rough weather in pouring joints from a large pot. The 
rocking of the boat spilled the molten lead, unless a large gate was 
used, in which case it was difficult to chip off the excess lead. Finally 
a 2-inch outlet pipe was screwed into the bottom of the pot and fitted 
witha stopcock from an air brake, which had been slightly changed 
and furnished with a short iron nipple for its discharge. With this 
arrangementthe pot was swung from the derrick and poured the joint 
nearly full. Then the flow was intercepted by a man with a small 
ladle, who caught 5 or 10 pounds as the pot was swung off. The stop- 
cock was then shut and the remainder of the joint was accurately 
poured from the hand ladle. 

An interesting modification of the principle employed in the Ellis 
Island work is illustrated in the laying of 900 feet of 20-inch pipe in 20 
feet of water at Hackensack, N. J., several years ago. In this Mr. 
Holmes connected all the pipe on one bank of the stream, made the in. 
cline stationary and hauled the pipe line bodily across the channel as 
successive lengths were connected, the pipe ploughing for itself a 
channel 4 feet deep in the bed of the stream. Each length ot pipe on 
this work weighed 4 tons and lengths were connected by Ward flexible 
joints. The launching ways built on shore were long enough to re 
ceive half a dozen lengths of pipe, and when these had been connected 
and the joints calked the line was pulled forward until the rear end of 
the pipe reached the front end of the ways, leaving the incline clear for 
assembling another 6-length section. An increased length of pipe was 
moved each time, until at the last operation the whole line, weighing 





about 400 tons, was moved into final position. Work was prosecuted 
day and night to prevent the setting of the pipe line in the mud. To 
decrease the weight of the pipe to be hauled its buoyancy was increased 
by closing the end by a wooden plug and canvas gasket, and by lash- 
ing to each length four empty varnish barrels. It was estimated that 
a tractive force of 750 tons was required to pull the pipe at the final 
launching. The pipe was hauled by a Mundy hoisting engine, with 
two 12 by 18-inch cylinders, which was anchored to four large trees. 
The pipe sling was attached to a 6 part tackle of 7 inch manila rope, 
reeved on special 18-inch sheaves. The fall line was pulled by a6-part 
luff tackle, which was also operated in turn by a second luff tackle of 
5-parts, the lead lineof which was given five turns around a capstan 
head of the hoisting engine, four turnsover a second capstan head, and, 
finally, was tailed off by two men. 








How Fuel is Wasted in Central Stations. 
Ee a 

Mr. F. Bruton, writing in Electricity on the waste of fuel in central 
electric lighting stations, says : 

This article is from a purely mechanical point of view, and is intend- 
ed to show how fuel is wasted in central stations. 

However insignificant a source of waste may seem, it must not be 
forgotten that it is one of the many, which taken together will consid- 
erably increase the coal bill at the end of the month. 

Taking the boilers first, it may be said that one of the greatest sources 
of waste is the leakage from the safety valves. If the boilers are work- 
ing under favorable conditions, there is no excuse whatever for the 
slightest wheeze of steam, and where the valves are allowed to blow 
continually at full steam pressure, or 5 pounds under, it shows gross 
neglect. 

It is a great mistake for boilers to blow off at or about the working 
pressure. The safety valve should be regulated so as to lift at 5 pounds 
above the working pressure. This will give the fireman a chance to 
‘*burn down” and ‘‘ clean” his fires without letting the steam down 
below the working pressure, and avoid blowing off. 

Nothing is more distracting and confusing than steam roaring away; 
more often than not there is quite enough noise in the engine room 
without the aid of the boiler house. 

The rule allowing a margin of 5 pounds does not hold good if the 
safety valves are not tight on their seats. A badly seated valve will 
blow considerably below the working pressure. 

These valves require grinding in with fine emery powder from time 
to time. 

The operation is one which needs a fair amount of skill, and should 
be done by a mechanic—not the fireman. 

The practice of putting weights on the lever of a safety valve, in or- 
der to prevent steam escaping, is not only useless, but dangerous. 
Grinding in is the only remedy. 

A disadvantage of lever safety valves is that they may be tampered 
with in this way ; but with spring-loaded valves, when once set and 
locked up, they cannot be altered in any way, and should a partible of 
dirt get between the valve and seating, causing steam to blow, a slight 
twist of the spindle will often stop it. 

The blow out apparatus is sometimes responsible for a good deal of 
waste. When a boiler is laid off for cleaning, etc., the blow-out cock 
should be examined, and if necessary, ground in. 

If the plug leaks it will be corroded and show signs of unequal wear. 
Before replacing the plug after grinding in, it should be rubbed over 
with black lead and tallow, as this greatly facilitates its working when 
in use. 

The waste pipe from the blow-off cock should be placed where any 
leakage can be detected. 

The undue formation of scale and neglect in cleaning a boiler is 
another source of waste. Every engineer knows that a certain amount 
of scale is beneficial to a boiler, as it protects the plates from the in- 
jurious effects of impure feed water; but when it becomes too thick it 
not only wastes fuel, but may cause the furnace crowns to over- 
heat. 

A boiler should be laid off for inspection about every month or six 
weeks, all superfluous scale removed, and flues cleaned. 

Soot is a non-conductor of heat, and therefore fuel is wasted when 
the flues are dirty. 

Bad firing means waste of fuel. 

Men are sometimes employed who are mere novices at firing, with 
the result that they waste a large quantity of good fuel, especially when 
cleaning fires. It is far better to engage men who are experienced. 


Leaving the boilers, waste may be looked for in the following: (1) 
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Leaky joints ; (2) steam traps; (3) leaky slide valves and glands; (4) les scattered or diffused light. Ganot observes, that the light which is 


running large engines underloaded. 

Joints are often allowed to blow until they get so bad that they are 
nuisances, drowning any noise about the machinery which may warn 
the man in charge that something is wrong. When a joint begins to 
blow it might as well be made at once, for it’s only a matter of time 
till it becomes a necessity. A good joint for steam piping is a corru- 
gated metallic ring, spread with putty or cement. 

The disadvantage of using asbestos is that unless a joint is screwed 
up once or twice after making, the expansiou and contraction of the 
steam piping are apt to loosen it and it soon begins to leak again. 

Asbestos is more suitable for covers, blank flanges, etc. Steam traps 
frequently do more than is required—they pass steam in addition to 
water. 

A far more economical arrangement is an intercepter or catch-water. 
This consists of a vessel fitted with a plate three quarter way down the 
middle. The water coming through with steam impinges against the 
plate and falls to the bottom, the steam passing down under the plate 
and out at the top on the other side. The vessel is also fitted with a 
water gauge and drain cock. Every now and again the water is blown 
out into the feed water tank. Leaky pistons and slide valves are often 
met with, due to the fact that they are not looked after to the same 
extent they should be. 

Speaking generally, there seems to be a want of mechanical knowl- 
edge in central stations, and the common impression is that as long as 
the electrical portion is all right it does not matter about the mechani 
cal part. But here is a grand mistake—the mechanical is the more 
important. It has been said, and not without reason, that a man is an 
engineer first and an electrician after. 

Leaky valves not only waste fuel, but they upset the governing 
arrangements of an engine. In acompound engine the steam passes 
the valve into the low-pressure side, causing this side to do more work 
than it would if the slide valve was steam tight. 

An engine should be indicated periodically, and if the slide valve 
leaks it will be seen by the expansion line on the card rising, instead 
of falling gradually to the point of cut-off. 

The remedy in this case is to reface the valve, or if a piston valve, 
to fit new springs or reline valve chamber. 

The practice of running large engines at light loads is to be con- 
demned. As soon as the load falls to the full output of the next size 
set it should be thrown on toit. If there is any doubt about the engine 
being unable to do the load for which it was designed the engine ought 
to be tested, the sooner the better. 

The causes of waste of fuel in central stations recited above do not 
cover the whole of the ground. It would be absurd to do so exhaust- 
ively here; but it is intended to show the waste which very often goes 
on during the ordinary running of a station. 

Much might be written on waste due to bad design, but that would 
be opening up fresh ground, and altogether out of the scope of the 
present subject. When plant has once been laid down it is rather a 
difficult as well as an expensive matter to rectify errors of judgment. 








Reflection of Light. 
cll a 

The Builder (London, England), in its ‘‘Student’s Column,” is pub- 
lishing a most interesting series of articles on ‘‘Sound, Light and 
Heat.” The 19th chapter of the series treats of the reflection of light, 
and the story it tells is as follows : 

The laws appertaining to the reflection of light are, practically, the 
same as those for heat. When a ray of light falls on a polished surface 
it is reflected as follows : 

1. The angle of reflection is equal to the angle of incidence. 

2. The incident and the reflected ray are both in the same plane with 
the perpendicular to the reflecting surface. 

In regard to multiple images formed by glass mirrors Ganot remarks 
that whenever light is transmitted from one medium to another, only 
some of the rays get through; the remainder are reflected at the sur. 
face bounding the two media. The student will remember that almost 
the same effect results from the reflection of sound when a sonoriferous 
beam is passing through media of different densities. The multiplicity 
of images is objectionable in observations, and, accordingly, metal 
mirrors are much to be preferred for accurate scientific work. 

In spite of the general laws of reflection, just enunciated, it is known 
that the light incident on an opaque body separates into three parts, 
viz., one part is regularly reflected according to those laws, another is 
reflected in all directions, whilst the third is absorbed by the body on 
which it falls. That part which is scattered in all directions is known 








reflected regularly, does not give us the image of the reflecting surface, 
but that of the body from which the light proceeds. If, for example, 
a beam of sunlight be incident on a well-polished mirror in a dark room, 
the more perfectly the light is reflected the less visible is the mirror in 
the different parts of the room. The eye does not perceive the image 
of the mirror, but that of thesun. If the reflecting power of the mirror 
be diminished by sprinkling on it a light powder, the sun’s image be- 
comes feebler, and the mirror is visible from all parts of the room. 
Perfectly smooth, polished reflecting surfaces, if such there were, 
would be invisible. The beam of light itself is only seen in the room 
owing to irregular reflections from the particles of dust, and the like, 
which are floating in the air. Tyndall has shown that when this float- 
ing matter in the air in an enclosed space is completely removed the 
beam of the sunlight or the electric light is quite invisible. The atmos- 
phere diffuses the light which falls on it from the sun in all directions, 
so that it is light in places which do not receive the direct rays of the 
sun. 

From what has already been said, it is evident that the intensity of 
the light reflected is always less than that of the incident light ; the in- 
tensity increases with the obliquity of the incident ray. 

A practical application of reflection from the surface of a flat mirror is 
employed in the measurement of small angles. In one instrument for 
this purpose the mirror being carefully adjusted in position by means 
of a telescope is made to reflect a spot of light which is seen at one end 
of the object to be measured ; the source of the spot is then caused to 
move with the mirror whilst the latter is slowly revolved until the 
light spot arrives at the other end of the object. By a simple contriv- 
ance the number of degrees through which the mirror has been turned, 
which also gives the measurement of the desired angle, is readily 
ascertained. Another practical application is the heliograph, for re- 
flecting light to distant stations ; the signaller can deflect the mirror 
through a very small angle either to the right or left, and the observer 
at the distant station sees corresponding flashes, so that a code being 
arranged messages may be flashed over long distances. In a similar 
manner the electric search light is also utilized for flashing. sig- 
nals either direct or by reflection from the clouds. 

The reflection of light from curved surfaces is not quite so easy to 
understand—at any rate, at the first glance. Curved mirrors are of 
various kinds, but those most frequently used are either spherical or 
parabolic. One of the prime objects of the curved concave mirror is to 
collect the rays of reflected light into a single point, and to intensify 
the light at that point ; or, a number of rays may be reflected to differ- 
ent foci, so that there shall be several points of ‘‘ intensified light’ from 
one mirror when the reflecting surfaces of the mirror shall be arranged 
accordingly. 

In reference to parabolic mirrors reflecting on the concave surface, 
all rays parallel to the axis after reflection meet in the focus of the 
mirror, which is situated in the center of, and near the surface of, the 
mirror. On the other hand, when a light is placed in that focus, the 
rays incident on the mirror are reflected parallel to the axis. Light 
thus reflected maintains its intensity for a great distance. Practical 
applications of the parabolic reflector are in lighting dark staircases and 
passages. By an arrangement of two or more such reflectors the rays 
from a single light may be reflected in different directions, as required. 
This form of reflector is also used in carriage lamps, and for the head 
and tail lights of railway trains. 

Perhaps the greatest use of the parabolic reflector is for lighthouse 
purposes, though in lighthouses of the first order the method is now 
largely superseded by lenses, as will hereafter be described. In 1867 
the parabolic metallic reflector was used in 180 lighthouses in the United 
Kingdom, or about one-half of those erected at that date. The idea of 
its application to sea lights, however, dates back to the year 1784, fol- 
lowing on the discovery of the cylindrical burner with its double cur- 
rent of air. It was found that the chimney of that burner which was 
essential to perfect combustion, served likewise the indispensable pur- 
pose of carrying off the gaseous products, which, in previous forms of 
lamps, by tarnishing the surface of a reflector, rendered its adoption 
quite useless. Argand, about the year mentioned, perceived the 
applicability of the parabolic reflector for sea lights. Quite independ- 
ently, the engineer of the Northern Lights Board made a parabolic 
reflector of facets of silvered glass fixed in a plaster mould, which was 
erected in 1787 at Kinnairdhead, in Aberdeenshire. 

Brewster showed how much greater is the loss of power when rays 
are reflected from a metallic surface, especially if hammered into shape 
(as in the case of the ordinary parabolic reflectors then in vogue), than 
when transmitted through glasslenses or prisms of moderate thickness. 
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Mr. J. T. Chance, C.E., observes that apart from these considerations 
the lighthouse reflector gives place to the dioptric instrument for two 
other reasons mainly. First, the parabolic mirror irremediably causes 
great waste of light, and therefore of oil, by useless divergence ; sec- 
ondly, it is only by an enormous multiplication of reflectors, far 
beyond what, in the presence of a better system, engineering principles 
would justify, that the power of dioptric sea lights can be rivalled. 
Theory and experiment concur in this result. 

Mr. Thomas Stevenson placed a lenticular front upon the parabolic 
mirror, so as to condense the cone of light which would otherwise pass 
off in its natural state of divergence ; and in place of the corresponding 
back portion of the reflector, he substituted a spherical metallic mirror, 
which returned the flame upon itself though inverted. Let it beassum 
ed that, with this modification of Mr. Stevenson, the proportion of the 
luminous sphere, which the parabolic mirror and its adjuncts condense, 
is equal to that which isembraced by a complete dioptric instrument ; 
still the defect of wasteful divergence remains. Mr. Chance (Op. cit., 
p. 495) remarks that there is a practical limit to the dimensions of the 
reflector ; and perhaps it would be found inexpedient to extend the size 
beyond that of the Scotch instrument, the aperture of which had a 
diameter of 25 inches. If, again, witha given maximum size of reflector 
the diameter of the burner be enlarged without the introduction of a 
further wick, there will be a corresponding increment in the diver- 
’ gence of the beam, but very little, if indeed any, addition to its mean 
intensity. 

In order to obtain an intensity of illuminating power at all approach- 
ing that of a dioptric instrument of the higher orders, there was no 
resource but to multiply the number of the separate reflectors. For the 
purpose of estimating the exact multiplication of reflectors which 
would be required, recourse must be had to experiment. M. Fresnel 
drew up an elaborate account of the comparative advantages of the sys- 
tem of metallic reflectors and dioptric instruments for sea lights; and a 
later author, M. Reynaud, made a very careful comparison, based upon 
actual photometrical observations. He showed that a Fresnel light of 
the fixed kind, even of the second order, can be equalled by reflectors 
only by multiplying them to the number of 60, each giving about the 
same quantity of light in the horizontal plane as the English reflector; 
and that the consumption of oil would be seven times more in the em 
ployment of these reflectors than in the case of the dioptric apparatus. 
In England a fixed light of reflectors had them, generally, in the pro- 
portion of 24 to 27 in number for 360°. Yet, even with all this multi- 
plying of reflectors, the perfection of uniformity in the distribution of 
light over the horizon, which accompanies the fixed dioptric light, can- 
not be imitated by parabolic mirrors. 

From the foregoing estimate of the number of reflectors required for 
an apparatus which would be equal in power and general effect to a 
first order dioptric fixed light, it may be calculated, approximately, what 
arrangement of reflectors would be necessary in order to produce the 
effect of a first order (1867) dioptric revolving apparatus. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
initials 
THE authorities of South Williamsport, Pa., have ageed to permit 
the Williamsport Gas Company to extend its mains into and through 
their territory. 





AT the annual meeting of the Aurora (Ills.) Gas Light Company the 
Directors chosen were : W.8.Beaupre, E. A. Bradley, E.W. Trask, C. 
C. Smith, S. D. Seaman, J. H. Pease, J. O. Mason, E. S. Hobbs, E. H. 
Day, C. E. Colwell and I. C, Copley. 





THE Otto Gas Engine Works proprietors received the gold medal for 
the excellence and superiority of their gas engine exhibit as shown at 
the Omaha Fair. The honor is by no means an empty one, for many 
other makes of gas engines were shown in the competition. 





Mr. GEORGE W. GRavVEs, writing to the JOURNAL, from Rochester, 
N. Y., under date of November 26th, says : 


To the Editors AMERICAN Gas Licut JouRNAL: At the last meeting 
of the American Gas Light Association, when making some remarks 
in reference to the gas range business, I offered to furnish any mem- 
ber a copy of the contract that is used by the Rochester Gas and Elec. 
tric Company, under the terms of which contract the Company has put 
out in the city over 5,000 ranges. Judging from the number of re- 
quests I have received for a copy of the contract, I concluded the easiest 


and best way to reply to all was to have it published in the AMERICAN 





Gas LiGHt JOURNAL, therefore I send it to you. The specifications of 
the contract are : 
*** No. 8,041. RocuHEsTER, N. Y., , 169. 


‘***In consideration of the Rochester Gas and Electric Company 
allowing me the use of a gas range, at No. street, I agree 
to comply with the following conditions : 

‘** 1st. That the bill for connecting stove shall be paid within 30 days 
after the completion of the work. 

‘**2d. That the minimum charge for setting up stove shall be $1. 

‘***3d. That I will use in said stove each calendar year an average of 
at least 500 cubic feet of gas per month. 

‘**4th. That I will take all reasonable care of said stove and will be 
responsible for any damage which it may suffer, other than ordinary 
wear, while in my possession, my responsibility ceasing only upon the 
Company's examination of the stove and giving me a printed release. 

‘***5th. The stove shall not be removed from above location without 
permission of the Company. 

‘**6th. The Company reserves the right to remove the stove and 
meters for non-payment of gas bills, or default of any of the above 
conditions. 

‘‘*7th. And I expressly agree to pay the difference if I fail to burn, 
each calendar year, the amount of gas above specified.’ 

‘This is practically the same form of contract that is used by the 
Albion (N. Y.) Gas Company ; the Middletown (N. Y.) Gas and Elec- 
tric Company ; E. C. Perry & Co., of Dunkirk, N. Y.; the Monroe 
County Gas Company, Stroudsburg, Pa.; the San Francisco (Cal.) 
Gas and Electric Company; the Wright Gas Company, of Lorain, 
Ohio; and a number of other companies in different sections of the 
country. The past three years’ experience of the’ Rochester Company 
has demonstrated the following facts: That the average amount of gas 
consumed by the contract ranges is over 15,000 cubic feet per year; 
that the consumers are satisfied to take whatever pattern of range is 
given them; that a range which has been returned can be put in order 
and sent out again at a small expense; and that there is no more com- 
plaint from contract ranges than from those that customers had bought 
and paid for prior to the inauguration of the contract plan. Nor do 
the customers insist that the Company shall put out any particular 
style of range. The Rochester plan has demonstrated the fact that it 
is easier to collect pay for connections than it is to sell ranges ; that in 
most cases the landlords, as a rule from necessity, wili pay for the 
connections. That no unusual amount of advertising is required to 
place at once a quantity of ranges ; and that the consumers regard the 
contract a liberal one. I trust this will be of some benefit to the gas 
fraternity.” 





Mr. A. W. Dow, inspector of asphalt and cement street paving for 
the District of Columbia, was recently directed by the authorities to 
investigate and report upon the suggestion that leaks from gas mains 
resulted in the deterioration of asphalt pavements. Mr. Dow seems to 
have made some sort of investigation, for he is on record as replying 
that ‘‘ pavements may be destroyed in 6 or 7 years” by the constant ris- 
ing of small amounts of gas from defective pipes ; but Mr. Dow’s de- 
termination or conclusion is woefully at fault, if the complaint that has 
been voiced by scores of gas engineers during the past dozen years or 
so may be credited. Their greatest complaint against a properly laid 
asphalt pavement is that its thoroughly impervious nature forces gas 
escaping from imperfect mains, along and through earth levels many 
times greater in length than the height of the earth. between the main 
and the bottom of the pavement, untilit finds exit into areaways and 
cellars, even though “it had to follow cleavage lines in the mortar of 
stone or brick walls to ‘get there.’”’ Most everyone appreciates the 
poor quality of the asphalting that was done on the streets of Washing- 
ton, but it was an erratic genius who conceived the excuse that its 
present rottenness is due to the solvent action of escaping gas. In any 
event, the gas engineer, if offered choice in the premises, would un- 
doubtedly elect to take his chances with asphalt pavement of the Wash- 
ington type, rather than suffer from the effects of the asphalt pavement 
construction of the New York city sort. 





A WEEK ago we had occasion to remark that some of the authorities 
of Somerville, Mass., proposed to make a trial of Welsbach lamps on the 
streets to the end that such lamps might be substituted for the incan- 
descent electric lamps hitherto largely used for the named purpose in 
Somerville, provided it were shown that the Welsbachs were superior 
jn illuminating value to the 32-candle power lamps, nominal, main- 
tained by the Somerville Electric Light Company. Mayor Perry 
thought, however, it would be wise to refer the matter to the Superin- 
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tendent of Lights (Mr. Edward Backus) for an opinion as to the light- 
ing value of the two types of lamps, which course wasagreed to. After 
due deliberation the Superintendent submitted the following queer 
document, which is given verbatim : 


‘I have been requested by his honor the Mayor to make a test of 
the Welsbach and 32-candle power incandescent lamps to ascertain 
which was best adapted to street lighting. Now, the test of these lights 
is not which gives us the greatest candle power, but which gives us the 
best lighted streets. We know the Welsbach claim a light of 64 or 
more candle power and the incandescent of 32, so that a photometric 
test for candle power would result largely in favor of the Welsbach. 
This is not the test which would demonstrate the relative advantage of 
one light for another for street service. It is a well-known scientific 
fact that what is known as the red ray in light has a much greater pene- 
trating quality than any other ray. The incandescent is very rich in 
this, while the Welsbach has a small percentage of the same, and al- 
though the Welsbach gives apparently a very bright light its penetrat- 
ing qualities are comparatively poor. One test which I have applied, 
and a very simple one, which any of you can try, is, to take an ordi- 
nary sheet of white paper, with a line drawn across it in ink, and cover 
the same with three or four sheets of thin brown paper and try the 
distance away from a Welsbach light this line can be distinguished 
when looking through a tube, and then apply the same test to a 32 lamp. 
The result of this test shows four incandescent lamps, 57, 45, 60 and 63, 
making an average of 56} feet for each light. Two of the Welsbachs, 
burning Cambridge gas, showed at 51 and 42 feet, and two, burning 
Charlestown gas, showed at 42 and 57 feet, making an average of 43 
feet. Another test tried was to stand equi-distant from each kind of 
light and hold a pencil upright on a level surface. If both lights were 
equal the two shadows would be of equal density. In the actual test 
the shadows appeared the same at a point 3 feet nearer the Welsbach 
than the incandescent, and, from the tests shown, the 32-candle power 
incandescent has the greater penetrating power, and, in my opinion, is 
best adapted for lighting our streets.” 





It is unfortunate that the Superintendent did not specify the color of 
the ink that should have been put on the ‘ordinary sheet of white 
paper” covered with ‘‘ three or four sheets of thin brown paper” ; but 
we presume red would have done as well as anything else. The 
‘‘ authorities,” having heard the report, were evidently in a quandary ; 
for, on motion of Ald. Davlin, the subject was again laid on the table, 
so that representatives from the two Companies might submit the re- 
sults of tests in which ink, white and brown paper, were not so promi- 
nent, 





THE proprietors of the Wooster (O.) Gas Light and Coke Company, 
objecting to the overcharges made them for a water supply on city ser- 


vice, have arranged for their own supply by pumping from a tributary 
of Killbuck creek. 





THE Plymouth (Mass.) Gas Light Company has purchased a plot of 
land, from Mr. W. 8. Danforth, adjoining its premises on Howland 
street, for purposes necessary to the Company’s development. 





THE Corning (N. Y.) Heat and Fuel Company has asked for a fran- 
chise for the right to supply natural gasin the city named. From cur- 
rent indications it would seem that the application was not made in 
good faith. 





THE proprietors of the Bangor (Me.) Gas Light Company report a 
large increase in sendout. The extensions to and improvements on the 
plant are about completed. 





THE Winnepesaukee Gas and Electric Company has demonstrated to 
the citizens of Laconia, N. H., the complete serviceability of the Wels- 
bach burner for purposes of street lighting. 





THE Clyde (N.Y.) Gas and Electric Company has issued a mortgage 
of $25,000, the Trustee being the Trust and Deposit Company, of Onon- 
daga. The rate of interest is 6 per cent. per annum. 





THE proprietors of the Bangor (Me.) Gas Light Company propose to 
increase the capital stock to $50,000. 





THE proprietors of the Elmira (N.Y.) Gasand Illuminating Company 
have expressed their satisfaction over the capability shown by General 
Manager J. B. Cahoon in his direction of the improvements made on 
the plant. 


THE matter of the purchase by the authorities of the Beverly (Mass.) 
Gas and Electric Light Company’s plants, for operation on municipal 
account, proceeds slowly. 


THE semi-annual dividend of 24 per cent. on the preferred shares of 
the Laclede (Mo.) Gas Company is payable the 15th inst. 


THE proposition for the establishment of a municipal gas plant at 
Buffalo, N. Y., does not seem to be urged with that vigorousness 
which disinterested motives would imply. At the present time the 
ostensible hitch is that a suitable site cannot be obtained. Yet the 
municipalists must admit that there are many uncovered acres in Erie 
county. 





THE Kansas City (Mo.) Times says that the official gas inspector of 
that city (Mr. McClure) ‘‘ does too much inspecting.” 


Last week we referred briefly to the report of the Board of Arbitra- 

tion named by the authorities of Covington, Ky., to value the proper- 

ties of the Covington Gas Light Company, and in consonance with our 

promise to give this week a full account of the case, we hereunder tell 

the story, as it appeared in the Cincinnati (O.) Tribune: ‘‘An event of 

considerable interest to the people of Covington occurred when the 

Board of Arbitration, selected to determine the value of the gas plant 

and franchise of the Covington (Ky.) Gas Light Company, made their 
report to the parties interested. The arbitrators, selected oniy after long 
and bitter litigation between the authorities of Covington, the Suburb- 
an Electric Light Company, of Covington, and the Gas Light Com- 
pany, were: Mr. J. D. Hearne, of Covington ; Mr. Alex. Humphreys, 

of Louisville; Mr. E. C. O’Rear, of Mt. Sterling, Ky.; Mr. J. K. 

Stone, of Newport, Ky.; and Mr. Samuel Stone, of Frankfort, Ky., 

and these gentlemen, after hearing protracted, minute and definite 
testimony, which was subsequently weighed and analyzed with care 
and independence, gave their opinion that the Company was entitled to 
the sum of $450,000 for the gas works and all pertaining thereto, and 
to the further sum of $36,000 for the franchise for the unexpired term 
of nearly four years. The main contention between the two interests 
represented was on the question of the value of the good will, the 
attorneys for the Electric Light Company contending that no valua- 
tion could be placed on it. The arbitrators, however, counted the good- 
will as part of the assets, which precedent will undoubtedly later on 
serve others connected with the gas industry of Kentucky in good 
stead. Over 1,000 pages of testimony from experts were on the record 
by which the determination was made. The ending of the work 
of the arbitrators marks the last step but one in a celebrated struggle 
for the control of the street lighting privileges in Covington, a 
contest begun three years ago. The Covington Gas Light Company 
had a 50-year contract with the city of Covington for the exclusive 
right to light a major portion of the streets of that city. One 
clause of the contract gave the city the right every five years to offer 
for sale the franchise of the Company, the city to receive whatever was 
offered for the franchise. If there was a bidder the latter had the right 
to select two arbitrators, the Gas Light Company two, these four to 
select a fifth, the five to determine the value of the plant. Their de- 
cision was to be final, the purchaser of the franchise being compelled 
to pay, and the Gas Light Company to accept, the price named by the 
arbitrators. About two years ago the city determined to avail itself of 
the right to sell the franchise, there remaining but five years of the 50- 
year contract. The Gas Light Company resisted the sale on the ground 
that, as once before the city had availed itself of its right, the Company 
submitting to an appraisal, but, after arbitrators had been appointed, 
the would-be purchasers declined to carry out their agreement, hence 
the city had forfeited its right in the future in the premises. This con- 
tention was held not good by Circuit Judge Tarvin, after a celebrated 
legal battle between the City Attorney (Shaw) for the city, Judge Helm 
and C. H. Shaw, for the Suburban Electric Company (purchasers of 
the franchise), on the one side, and Judge Warrington and Governor 
Bryan for the Gas Company. The latter appealed the case to the Court 
of Appeals, where it is pending. Should that tribunal uphold Judge 
Tarvin’s decision the Elgctric Company must pay the sum named by 
the arbitrators, they to receive therefor the entire possessions and rights 
of the Gas Company. Should the decision be reversed the whole mat- 
ter ends and the Gas Company will light Covington’s streets for nearly 
four years, or until the expiration of the 50-year contract. The Sub- 
urban Electric Light Company, as the purchase price to the city for the 
franchise, agreed to light the principal streets of Covington with elec- 
tric light, and also to equip the court house, jail and police station with 
electric light for a year free of charge. That part of the contract the 
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Company is now carrying out, and must fulfil until the end of the 
year’s time, regardless of the decision of the Court of Appeals. It also 
insures the city from damage from the Gas Company by reason of the 
discontinuance of the use of gas on the streets where electric lights have 
been placed. The decision of the arbitrators is a decided victory for the 
Gas Light Company, so far as the valuation is concerned ; for it was 
reported at one time that the owners of the Gas Company offered to sell 
outright to their competitors at a price practically the same as that 
agreed on by the arbitrators, but the offer was refused. The President 
of the Suburban Company is Mr. Archie Stewart, and the President 
and chief owner of the Gas Light Company is Mr. Bradford Shinkle. 
It is expected that now that the abitrators have decided upon the value 
of the plant, the Court of Appeals will be pressed for an early decision 
of the case before it. Messrs. Hearne and Humphreys were the arbitra- 
tors for the Gas Light Company, and Messrs. Stone, of Newport, and 
O’Rear, of Mount Sterling, were for the Electric Light Company. 
Auditor Sam Stone was agreed upon by the four for the fifth man.” 





AT the semi-annual meeting of the Portland (Me.) Gas Light Com- 
pany adividend of 4 per cent. was declared. It was also decided to 
raise the price of coke (delivered) to 12 cents per bushel. 





THE all-night electric lighting service of the Stockton (Cal.) Gas and 
Electric Company has been successfully inaugurated. 





Mr. Dupont WALKER, the clever Secretary of the Dover (Del.) Gas 
Company, is no longer a bachelor. The ceremony which joined the 
fortunes of Miss Leila Cole (the charming daughter of Mr. and Mrs. 
Amos Cole) to his was performed by the Rev. Geo. M. Bond, of Dover, 
on November 23d. 


THE City Council of Galt, Canada, has decided to submit a bye-law, 
to be voted upon by the ratepayers the 17th inst., which calls for the 
raising of $67,750 for the purchase of the gas and electric plants of the 
Galt Gas Light Company. 








THE gas rate at San Bernardino, Cal., has been placed at $3 per 1,000 
cubic feet. 





Mayor McKisson, of Cleveland, Ohio, is quoted as holding to the 
belief that the Cleveland Gas Light and Coke Company’s agreement 
with the city obliges it to manufacture and distribute coal gas only. If 
our recollection is not at fault the agreement merely stipulates that 
‘* illuminating gas’ shall be supplied. 





THE affairs of the Anniston (Ala.) Gas and Light Company are tak- 
ing such shape that Mr. Sexton and his associates are satisfied that the 
properties will shortly be removed from the custody of the receiver. 
The latter, by-the-way, has done well with the Company since it came 
under his control. 








Excerpts from the Address of Mr. C. W. Hunt, President 
of the American Society of Mechanical Engineers, on 
the Occasion of its New York Meeting. 


ident 

It has long been evident that we are making rapid progress in per 
fecting our manufacturing machinery, as well as organizing and de- 
veloping our industries, thus constantly increasing the efficiency of our 
labor, until we have lately reached a point where an hour’s labor with 
its facilities produced more of our principa] products, and transported 
them farther, than an hour's labor would do in any other part of the 
world. 

The late war has revealed to us the fact that we have gone on reduc- 
ing the cost of our products, and increasing our capacity for production, 
until our country alone does not furnish a sufficient market to insure 
steady work for our labor, and prosperity for our merchants and manu- 
facturers. Likeconfined waters, the tendency of these economic forces 
has been to break out from their confinement and equalize trade con- 
ditions by seeking a market in the world outside. If articles which are 
necessary to supply the wants of man can actually be made with less 
labor and cheaper here than elsewhere, here they will surely be made, 
though it modify our traditional ideas of isolated position, and our pro- 
tective theories. One hundred years ago the iron trade of Sweden was 
greater than that of England, and remembering the great changes 
which have taken place in the last hundred years, it would be rash to 
assume that the momentous economic changes which are now taking 
place, may not cause an equally great shifting of the centers of more 
than one phase of industrial activity. 

The Advent of the Engineer.—Turning now to the effects of this 
accumulation of scientific literature available to all alike, and the re- 


sults following its application by organized methods of procedure, our 
first glance will show prominently the wonderful and rapid increase of 


the importance of engineering in our industrial life. It has transformed 
almost every phase of it, and put into our hands materials and processes 
which make the actual life of our immediate ancestors seem primitive 
by comparison. 

Commencing under adverse conditions and developing in a field of 
restricted capital, with scarce and high-priced labor, engineering in 
America has applied the forces and materials of nature to the uses of 
man in a characteristic way. Freedom from medizval traditions and 
the hampering conditions found in the older countries, left them sub- 
stantially free in the choice of means to accomplish their end. In- 
fluenced as our engineering has been by the experience and the work of 
other parts of the world, yet we cannot escape the fact that its develop- 
ment was essentially independent, and in some phases unique. Im- 
provement has followed improvement in technical matters, profits and 
savings have been added to the capital invested in our industries until 
the continent, 200 years ago an untraversed wilderness—100 years ago 
a struggling nation—struggling with industrial difficulties and serious 
political peng we triumphed over these early limitations, and has 
developed into a nation which, in numbers, prosperity and wealth takes 
a prominent position among the great nations of the world. 

Whichever way we turn, we are met by a scene of marvelous 
changes, which have followed the advent of the engineer on the scene. 
A view of one subject will in a measure serve to represent these 
changes, and to coal similar illustratious to your minds which differ 
from this only in degree. 

It is but a few years, well within the memory of men now living, 
that our navy and all the other navies of the world were composed of 
sailing ships. In one of these vessels a mechanical germ was intro- 
duced in the form of asteam engine and an engineer. The grave ques- 
tion soon arose as to what should be the status of the new intrusion into 
the personnel of the ship, the engineer. This factor, which was soon 
to revolutionize the navy, was considered quite important at that time, 
as is shown by the first official record on this subject in the Navy De- 
partment at Washington, stating that it would seem that such persons 
should be exempt from the penalty of corporal punishment. 

The engine grew in size with each succeeding vessel, and as it in- 
creased, the sails correspondingly shrank, until finally they disappeared 
altogether. New mechanical germs soon found a lodgment in other 
parts of the ship, whichin a few years have so developed that hydraulic 
and pneumatic pressures are produced, and electric currents are gene- 
ma 4 and distributed, to govern the rudder, hoist the anchor, ventilate 
the compartments, energize the combustion, revolve the turrets, train 
and control the guns, handle the ammunition, and purge the ocean’s 
water of its impurities, making it wholesome for the ship’s use. Fol- 
lowing these in quick succession came incandescent lamps and search 
lights, breech loading and rapid-fire guns, multi-charge automatic guns 
and mobile torpedoes, one mechanical appliance rapidly following 
another, until the sailing ship of the line, which but just now embodied 
the result of hundreds of years of thought and experiment, has been 
completely transformed from keel to topmast into a vast machine, con- 
trolled and operated even to the least important function, not by sailors, 
but by mechanicians. 

In every phase of our industrial life the changes wrought by the en- 
gineer are quite as evident ; forinstance, note the changes in the manu- 
facture of steel, development of electric locomotion, in iron construction 
in buildings, in machine tools, in agricultural implements, in sewing 
machines, in textile industries, and in electric metalurgy. 

Effect on the Mind and Character.—The life of the engineer has a 
full measure of the labors, the trials, the discomforts and the disappoint- 
ments which are found in this, as in every other walk of life. But it 
also has the successes which come from well-directed labors. It is not, 
however, either the useful work or the successes of life which bring 
happiness. It 1s man’s ideals which make him happy. Let us together 
survey some of the surrounding influences which tend to give high 
ideals of life to the engineer, no matter what the vexations of the mo- 
ment may be. We will pass in review the interesting character of his 
daily work, his pure-minded associates, the fascinating scenes and the 
higher pleasures of life by which he is surrounded. We will then bet- 
ter appreciate with what elevated emotions a father can lead a son, or 
a teacher his pupil, to the path of an engineering life, and place in his 
hands the mathematical, chemical and physical implements to enter 
upon a work which will bring him both pleasure and honor. 

Whichever way engineering may develop as time rolls on, its elevat- 
ing influences are constantly at work on the mind and on thecharacter. 
The work is carried on under unchangeable laws, which must be rigor- 
ously applied and adhered to, or failure is sure to result. Man builds 
to master, to resist, or to guide the forces of nature. If he has rightly 
judged the conditions, his work stands as a permanent monument of 
the fact ; but if otherwise, the irresistible laws of nature will develop 
the defect and discover his ignorance, incompetence or error to every 
observer. ‘ 

Hence he laboriously seeks out the unseen laws and forces, then ex- 
presses the revelation in a workable form for his daily use. He tests 
his materials with painstaking refinement. He measures electric resist- 
ances with an accuracy now reaching the point of one in four millions, 
timeio the one three-millionth part of a unit, divides a circle with a mean 
error not exceeding the one-millionth of the circumference, makes sur- 
faces 6 inches square with a variation from absolute flatness of less 
than gyes55 Of an inch, rules lines which vary from absolutely perfect 
spacing by yyy}e00 part of an inch, sees clearly the spectrum of samar- 
ium when one part is diluted with 3,000,000 parts of lime,-and surveys 
lines 11 miles long in the open air, with an average variation in three 





measurements of only ; of an inch. 
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The Market for Gas Securities. 





The market for city gas shares developed 
unusual animation during the week, Consoli- 
dated selling up to 197} this morning (Friday), 
which quotation is also ex-dividend of 2 per 
cent., payable the 15th inst. The upward move- 
ment extended to the other city shares, even 
Amsterdam taking on a point from the figures 
of last week. Mutuals is 320 bid, and Standard 
common is 138 bid. The end of the row in New 
York is close at hand. 

Brooklyn Union is 128} to 129; Peoples, of 
Chicago, is 110} to 110}. Bay State is 4% to 44, 
and Baltimore Consolidated is 65 to 66. The 
Newark (N. J.) redeal is completed. Under it 
the succeeding Company is named to carry a 
capital load of something under $23,000,000. 
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Greenpoint Chemical Works, Brooklyn, N.Y.........++++ 841 
Gas Purification and Chemical Co., Ltd., London........ 841 
EXHAUSTERS, 

The P. H. & F. M. Roots Co., Connersville, Ind.......... 835 
Isbell-Porter Company, New York City...........ssse00- 846 
Connelly Iron Sponge and Governor Co., New York City 841 
VALVES. 

Ludlow Valve Manufacturing Co., Troy, N. Y....... eos 836 
Chapman Valve Manufacturing Co., Boston, Mass....... 836 
Bek ie We I Oe es ts WIG has oon wicca cecsedenasccceees 846 
Continental Iron Works, Brooklyn, N. Y...............-. 846 
The P. H. & F. M, Roots Co., Connersville, Ind...... veee 835 
Isbell-Porter Co., New York City... .......ccceccceeee-ees 846 


The Western Gas Construction Co., Fort Wayne Ind.... 836 


ELECTRICAL APPARATUS, 
Wm. Henry White, New York City ........secceeess-eees S47 


GAS ENGINES. 


Otto Gas Engine Works, Phila., Pa.......... endace cocccce SSB 
Backus Water Motor Co., Newark, N. J....... asedébesan 830 
ENGINES AND BOILERS. 

The Hazelton Boiler Company, New York City......... 883 
PURIFIER SCREENS. 

John Cabot, New York City....... jadiensemiueeeeus acca: ON 
GAS STOVES. 

American Meter Co., New York and Philadelphia ....... 837 
Maryland Meter and Manufacturing Co., Baltimore, Md. 850 
Keystone Meter Co., Royersford, Pa...........ccsscseees 850 
Wm. M. Crane Co., Now York City. .gccccccccccccccccces. 831 
GASHOLDER TANKS, 

J P. Whittier, Brookign, WY... cccececcccccoces eucaccee MUU 
GASHOLDERS., 

Bartlett, Hayward & Co., Baltimore, Md.............00+ 845 
Continental Iron Works, Brooklyn, N. Y........++.0+---- 846 
Deily & Fowler, Philadelphia, Pa.....:.......ceeseesseees 848 
Davis & Farnum Mfg. Co., Waltham, Mass............... M44 
Kerr Murray Mfg. Co., Fort Wayne, Ind........ cccccces OM 
Stacey Mfg. Co., Cincinnati, Ohio..,..... geausedqaneceace 847 
R. D. Wood & Co., Philadelphia, Pa.........see08 «++ coos SB 
Logan fron Works, Brooklyn, N. Y......sseeseesseeceves S48 
Riter-Conley Mfg. Co., Pittsburgh, Pa............... . 840 
BOOKS, ETC. 
Selemtific BOOKS. .cccccvcccceccccecescecccecccsccccce coccce OM 
Digeat of GOS COGGS. cc cccccccccccesecss: cccccccccceccocece 843 
Practical Photometry...........-sse0s ecesees eccccccceces OE 
Gas Flow Computers......... seatececes sesedeeeddsedeusecue 851 
ee Ge ME dccccscccccevesecedces abeedueséeuse S41 
Gas Engineer’s Pocket-Book...... Sedceceecedosecccce coe s 








DIVIDEND NOTICE. 


OFFICE OF WELSBACH COMMERCIAL CoMPANY, | 
40 WaLL St., New York Cry, Nov. 17, 3898 { 
The Directors have this day declared a dividend of 
one (1) per cent. on the preferred stock, payable December 
10, 1898, to stockholders of record at the close of business 
Nov. 30, 1898. Transfer books of the preferred stock will be 
closed from Dee. 1 to Dec, 10, 1898, both inclusive. Checks 
will be mailed 


1225-2 EDWARD C. LEE, Treasurer. 














POSITION WANTED 


With a Gas Company, 


By a man 37 years old, who has managed a plant success- 
fully the past 3 years’ in a Western city; which has recently 
changed hands, the new owners bringing their own men with 
them. Married, steady, temperate and ambitious. Under- 
stand how to make new business as well as taking care of 
the old. Best of references. Address 
D. R. MILLS, 
1226-1 Lincoln, Tl. 








Position Wanted. 


Thoroughly competent man wishes position as Superinten 
dent or Manager of a gas or gas and electric plant. 
Address “8. E. R.,” 
1220-tf care this Journal. 


WANTED, 


Competent Man to Take Charge of the 
Consumers’ End of the Business, Solicit 
New Business, and to Attend to General 
Complaints, 


Address BOWLING GREEN GAS LIGHT CO, 
1225-2 Bowling Green, Ky, 











Et ae ksincgette 


Rte a 


] 
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For Sale, Cheap, For Sale. BAXTER & LYNN. 


hy Sex i Meets Meee | A Small Gas and Electric Light Plant, 


in a Southern city of 3,800 inhabitants. GAS E NGINE ERING 


Newly repaired and not since used. Address Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. ane 


THE ELIZABETHTOWN GAS LIGHT CO, CONSTRUCTION. 


1224-4t ai J ee ‘ 
Blizabeth,N.J- | Utilize Your Gas Liquor. Examination Made of Gas Properties. 

NO EXTRA LABOR OR 

OPERATING EX- 














Values Ascertained, and 
Advice as to Management. 


Backus Heaters at One- 


Third Cost Price. oer: OFFICE : WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 


We have a stock of various sizes and styles of Backus 
Gas Heaters, in first-class condition, which we offer at one- 


third cost price. —————-— ——-GOODMAN-= ——— 


THE COLUMBUS GAS COMPANY. Cc AS AAAIN STOPPER 


1218tf Columbus, Ohio. 
For Shutting Off Gas in Mains Temporarily during Alterations or Repairs. 
For Particulars Address 


BACKUS GAS ENGINES,, SAFETY GAS MAIN STOPPER COMPANY, 


211 Bast 116th Street, New Yor rE. 


BRAY’S Patent GAS BURNERS 


Are universally used and recommended by leading Gas Companies of 
the world. 

Every Burner stamped with name and Trade Mark. Take no imita- 
tions. 

Made for high and low pressure. Send for description and prices, also for 


mi ACETYLENE BURNERS. 
GUARANTEED SUPERIOR IN EVERY WAY. } l We are Sole Agents for the United States. 


BUILT ON HONOR. mil 
ote. | Golenge Wat Water Motes s & Fan Co., 101 Lake St., Chicago. YH 
Mich . 54 Congress Street, Boston, Mass. Hil a a 


nul Office, Seen Water Motor Co., Newark, N. J. 
Send for Catalogue. Nos. 118381 and 11388 Broadway, New York City. 


NATHANIEL TUFTS METER Co,, 


Established 1849. 8 MEDFORD ST., BOSTON, MASS. 


MANUFACTURERS OF 


Dry Gas Meters, Station Meters, Test and Experimental Meters, Meter 
Provers, Photometers, Pressure Registers, Pressure Gauges, Ete. 


PREPAYMENT GAS METERS. 
. att 









































SLIDE SHUT-OFF VALVE ON OUTLET OF METER. 
ADJUSTABLE CHANGE PLATE FOR GAS FROM 75c, to $3 per 1,000. 
THE EQUAL OF GAS RANGES FOR INCREASING CONSUMERS AND GAS SALES. 
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BRAY SPECIAL. 
Give a steady even Flame. 


For HICH and LOW Pressure. 


BRAY BURNERS 


The STANDARD Burners of the World 



















“Nothing Succeeds like Success.” 
Use the ““BRAY” Burners and PROVE IT. 
All Genuine 


There are Imitations. 


“BRAY” BURNERS ARE STAMPED WITH NAME AND TRADE-MARK. 







> 
G 












 SOBRAY’S ACETYLENE BURNERS are Unsurpassed. 


WILLIAM M. CRANE COPIPANY, 


Sole Agents for United States, and Makers of Gas Appliances, 


Main Office, 1131, 1133 BROADWAY, - NEW YORK. 






UNION-JET. 
SPECIAL. 














WATER CAS 
FREED from SULPHUR 


—IN THE— 


GENERATOR. 


By conducting the air, on which the combustion in a 
generator is sustained, into intimate contact with a com- 
pound of 35 parts (by weight) of peroxide of manganese, 
5 to 10 of chloride of sodium and 60 of sulphuric acid 
(U. 8. Pat., No. 423,868), the air isenriched with chlorinated 
nascent oxygen, which, by its great affinity for sulphur, | 
combines with and oxidizes the sulphur in the coal and | 
transforms it in such a manner, and to the effect, that the 





carbon oxide and the water gas, resulting from the de- 
composition of the steam passed throuhg the treated 
incandescent coal in the generator, contain no sulphur- 
ous acid gas, nor any sulphur compounds, and that the 
purification by iron oxides is obviated and consequently 
the occurring of iron carbonyl. By this process the com- | 
bustion is perfected, and at least 20 per cent. of coal 

saved. The use of inferior coal is made less objectionable 

and clinkering is overcome in any coal. The heat is | 
whiter and raised to about 200° F. above the ordinary heat | 
obtainable. Wrought iron fuses in it. For a test in the 
laboratory fill the compound into a Wulf bottle, one- 
eighth full, and blow air onor through. The expense for 
chemicals, needing renewal about every 10 hours, is | 


| 


| 
| 
| 





equivalent to not exceeding five cents per ton of coal. 
For further information address 


CHAS. HORNBOSTEL, 


1022 FULTON STREET, ROOM 401, NEW YORK CITY. 





Special Trays for Iron Sponge or Oxide of Iron, 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 


AN) 





fo 


Littl 


553-557 West Thirty-third Street, New York. 


We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 


Send for Circulars. 



















BRISTOL'S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 
records of 


Street 
Gas Pressure 


Simple in Con- 
struction, Accur- 
ate in Operation 

Low in Price. 
Fully Guaranteed. Send 

for Circulars. 


The Bristol Go., 


Waterbury, Conn. 








CAS EXPERTS INDORSE 


Steward’s 
SPECIAL BURNERS. 


Now in use by THE LARGEST 
Gas Companies in AMERICA. 


The D. M. Steward Mfg. Co., 


OHATTANOOGA, 107 CHAMBERS ST., 
Tenn. New York City. 








Our 








B PIECE 

MICA CHIMNEY, 

Etched Chimneys to 
Order. 


Mica Chimneys 












For Welshach Lights 
BEST IN THE WORLD. 


a 


Get Catalog 
and Discounts. 


4 


The MICA MFG. CO 


Micasmithe, 





88 Fulton Street, 
N.Y. City. 

















snap back. 





“VICTOR” Regenerative Incandescent Gas Lamps and Mantles 


No Air Shutter, therefore no Smoked Mantles. Hot Air taken from Chimney. Impossible to 
‘**VicToR”’ MANTLES are the strongest and most durable on the Market. 
Address for full particulars and Illustrated Catalogue, 


VICTOR INCANDESCENT CO., 171-173 6th Ave., N.Y. City. 
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Established 1858. ‘ncorporated 1890. 


Cuas. E. GREGORY ay Davin R. ~~ V. Prest. & Treas. 
D. ABERNETHY. Sec 


J.H.Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


———_ 202s 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


— ses 


Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


=a —___ 





















SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 


E. D. Warts, 
President. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 





A. H. Gutx: _——, 
Vine President” 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 

FIRE BRICK . . 

RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


OS? bine St., St. Louis Mo. 


Manufacturers of ‘ 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 








Office, 88 Van Dyke St. Brooklyn, N.Y. 


AND EVERYTHING IN THE FIRE CLAY LINE. 





Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 683 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 














ABOVE SAGE ULAL 


FIRE Brick 
AND 


Cray RETORTS# 


RRB BORGMER. 





















Works, 
LOOKPORT STATION, PA. 





—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Successor to WirtktiAM GARDNER wb Sow 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P.0. Box 873 
























_ (ESTABLISHED 1856.) . 
4 EXCELSIOR FIRE BRICK & CLAY 8 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
BENCH SETTINGS, 
Fire Rrick, Tilee Fte 


HENRY MAURER & SON, 
ETORT WORK 
Clay Gas Ketorts, 

GEROULD'S IMPROVED RETORT CEMENT 










“ ~ ” 1 ¥ e a = Se pf, ah. sac Z ‘ 
* : . : pat — ee en) oan gle = + oder - — or Se os oy ‘ 
4 F ie - . On eee vee , Dek Ke Be. S a, ari ae a j te de ait eae < » On 
1 Y; = e ~ 2 ee > 7 ~ pet a (ware tA e3 3 > > Sy a = . “id 
a care Maia. | Se 2% — tee é: i RE AG s — , 
_— alk _ — . “2 - " a “ enn - es Ren wy - 
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In Casks, oto 20 at 5 cents per pound. 
In Kegs, 100 to 200 a 
In Kegs less than 100 * =o " 





Cc. LL. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Ocntralia, Ils. 


7 ey Pe - : 





ene Lede po dod patching a ee 
last furnaces 


x pieces, Ape gaps ak pe a ag AL. 
t and cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 
; PRICE LIST. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Materials for Gas Companies. 





Tueo. J. Surru, Prest. J. A. Taytor, Sec’y 
‘ A. Lams.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim - 
ney Tops. Baker Oven Tiles 13x 12x32 
and 160x10x2 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 
Sole Agents for New England States. 




















With Numerous [lustrations, 


a ss ewig = — 








o 


Price, $3.00 


PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A M. CALLENDER & OO., 32 Pine Street, N. Y. City 







és 
'* 
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ne : HIGH-PRESSURE 7 RIDGE 
WATER-TUBE BOILERS. i I] 


THE HAZELTON OR PORCUPINE BOILER 
IN 5O to 500 H. P. UNITS. ING 
SINGLE BOILERS OR COMPACT BATTERIES. Ul LD 
GREAT SAVING OF FLOOR SPACE 
AND FUEL. OUR CATALOGUE 
OF THREE HUNDRED PAGES ILLUSTRAT 
LARCE-SIZE BOILERS IN STOCK. ING AND DESCRIBING A LARGE NUMBER OP 


BRIDGES Designed and 
BUILDINGS tae — Soll 
THE HAZELTON BOILER CO. AND ROOFS J fiction 


Sole Proprietors and Manufacturers. THE BERLIN IRON BRIDGE CO. 


ALSO BUILDERS OF G~CO_EAST BERLIN, CONN. Ss: 
Stacks, Tanks and Miscellaneous Metal Work. 


B ne. 7108.:50S%, New'ven,u.s.a. POOLE ON FUELS. 


| 

| THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 

Price, $3. For Sale by 

| Ae WT. CALLENDER & CO., 32 Pine Sr., N.Y. Crry. 









































Our new book, ‘‘ The Generation of Power,’’ will be mailed on request. 





























—— Cable Address, ‘‘ Paila,’’ New York. 
=e Telephone Call, 1229-18th Street, New York. 



































Te s ws 
THE ANDERSON Esseyisctiick i ggimmm Forcusne ut Tenet The Gas Engineer’s 


THE ANDERSON PIPE CUTTER | 


wirepclst,etostonnes Laboratory Handbook. 


Will cut from 2 in. to 24 iv. a Ae N.Y. Office, 135 Greenwich St | 


4 ® C. H. Tucker, JR., Manager. | By JOHN HORNBY, F.I.C. Price, $2.50. 
5 Pipe Cutting Tool 


_ WALDO BROS., 
102 Milk Street, Boston, Mass | 4, M1, CALEENDER & CO., 32 Prvz Sr., N. Y. Crrv. 





Bnew 


Gas Investments in California. 


Nowhere else on this continent does such opportunity exist for 
profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the system to be perfect in 
every respect. Los Angeies alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself in a single year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 


406 Bradbury Building, Los Angeles, California. 


THE GAS ENGINEER’S POCKET-BOOK. 


By HENRYT O'CONNOR. 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. 


Price, - - $8.50. 
A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. Y. City. 











Rena, tas god 

























f 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
am KLONNE-BREDEL en. 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying | 


Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 





BASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Wo. 118 Farwvell Awenue. - - Milwaukee, W 1s. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St.. Phila., Pa. 
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~ ROOTS’_. 


LATEST IMPROVED GAS EXHAUSTER 


— AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfeet Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 


2 










































¥ 


INQUIRIES CHEERFULLY 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 


Pose bm ee 


ANSWERED. WRITE FOR CATALOGUE. 

















| 
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WATER GAS, 
COAL GAS, 

ANYTHING GAS, 

“THE WESTERN GAS.” 


FORT WAYNE, INDIANA 


Lowe Coal 

Water Gas 

Gas Bench 

Apparatus. Castings. 
Purifiers. 


WILLIAM HENRY WHITE, Condensers. — THE— 
EASTERN AGENT, Scrubbers. WESTERN GAS CONSTR. CO., 


32 Pine St., New York. Exhausters. Fort Wayne, Indiana. 
Meters. 


Governors. 
Roofs. 
Coal Handling Plants. 
Valves and Special Fittings. 


CHAPMAN VALVE MANUFACTURING CO, 5. tical Photometry. 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independent 























A GUIDE TO THE STUDY OF THE 





Nozzle Valve. All Work Guaranteed. MEASUREMENT OF LIGHT. 
Works & Gen’! Office, indian Orchard, Mass. Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. By William Joseph Dibdin. 











Price, $3.00, 


Ludlow Valve Mfg. 6o,, 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %4” to 72”, 
—FoR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


A. M. CALLENDER & CO., 32 PinzE St., N. Y. City 


_ TER en NAAR 


BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 



























HOT GAS VALVES A SPECIALTY. By Gzoraz Lunes. Price $12.50. 








Send for Catalogue. 


TREATISE ON THE COMPARATIVE 




















| . COMMERCIAL VALUES OF GAS 
GASHOLDER TANKS AND |The Gas Engineer’s COALS AND CANNELS. 
GAS WORKS MASONRY COMPLETE. Laboratorv Handbook. |py pivo A. Gaasax. 8v0., Cloth. Price $8, 
Pians prepared and Estimates furnished at short notice. | By JOHN HORNBY, F.I.C. Orders for these books may be sent to this office, 
J. P. WHITTIER, | Price, $2.50. A. “i. CALLENDER & CO,, 
70 Rush St., Near Division Ave., Brooklyn, N. ¥.| Ae M. CALLENDEM & CW., 22 Pine Street, N.Y. Cris 32 Prive Sr., N. Y. Crr¥ 
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(Copyrighted, 1894, by 


AMERICAN METER CO. 





the AMERICAN METER CO. 














CHICAGO, ST. 





ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


LOUIS, 
SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 

















DECEMBER, 1898. .- 













































































‘ \wable No. 2. 

- Table No. 1. | NEW YORK 

= FOLLOWING THE cITY. 

fe MOON. || Att Nieut 

° LIGHTING. 
Alt , Bese ; Extin 
A Light. ee Light. guish 

‘ P.M. | A.M. 

Thu. | 1| 5.10 pm) 8.40 pm! 4.20 | 6.10 
Fri. 2| 5.10 9.40 | 4,20 | 6.10 
Sat. 3] 5.10 10.30 | 4.20 | 6.15 
Sun. | 4} 5.00 11.30 | 4.20 | 6.15 
Mon. | 5| 5.00 19)12.30 am)| 4.20 | 6.15 
Tue. | 6| 5.00 1.30 4.20 | 6.15 
Wed.!| 7| 5.00 2.40 4.20 | 6.15 
Thu. | 8} 5.00 3.40 4.20 | 6.15 
Fri. 9} 5.00 4.50 4.20 | 6.15 
Sat. |10| 5.00 6.10 4.20 | 6.20 
Sun. |11| 5.10 6.10 4.20 | 6.20 
Mon. {12} 5.10 6.10 | 4.20 | 6.20 
Tue. |13} 5.10 Nm) 6.10 | 4.20 | 6.20 
Wed. | 14} 5.10 6.10 | 4.20 | 6.20 
Thu. | 15} 5.10 6.10 4.30 | 6.20 
Fri. |16] 5.10 6.10 4.20 | 6.20 
Sat. 7) 5.10 6.10 || 4.20 | 6.20 
Sun. |138/10.00 6.20 || 4.20 | 6.20 
Mon. |19/11.10 FQ) 6.20 || 4.20 | 6.20 
Tue. |20/12.10 AM; 6.20 || 4.20 | 6.20 
Wed. |21] 1.20 6.20 || 4.20 | 6.20 
Thu, |22] 2.20 6.20 || 4.20 | 6.20 
Fri. [23] 3.30 6.20 || 4.20 | 6.20 
Sat. |24] 4.30 6.20 | 4.20 | 6.25 
Sun. |25| 5.20 6.20 4.20 | 6.25 
Mon. |/26|\NoL. |NoL. || 4.20 | 6.25 
Tue. |27|No L.ru | No L. 4.20 | 6.25 
Wed. |28|\NoL. |NoL. || 4.20] 6.25 
Thu. |29| 5.10 pm| 7.30 pm| 4.20 | 6.25 
Fri. |30] 5.10 8.30 = || 4.20 | 6.25 
Sat. I51! 5.10 9.30 | 4.20 | 6.25 

















TOTAL HOURS LIGHTING 
DURING 1898. 








By Table No. 1. 





Hrs. Min. 
January ....210.40 
February. ..186.40 
March..... 181.20 
April... . ...166.10 
May...’ 156.40 
Pee 144.30 
p< 147.30 
August ... 157.10 
September ..169.50 
October... . 186.00 
November.. 204.30 


December. . 218.30 





Total, yr. .2129.30 
ea 








By Table No. 2. 


Hrs.Min. 
January. ...423.20 
February. ..355.25 
March..... 355.35 
Se 298.50 
May ..<..:. 264.50 
June...... 234.25 
(eee 243.45 
August .... 280.25 
September. .321.15 


October .. ..374.30 
November ..401.40 
December. . 433.45 





Total, yr...3987.45 
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Welsbach Commercial Company, 


DREXEL BUILDING, 
PHILADELPHIA. 


WE NOW SEL1. 


THE IMPROVED WELSBACH LIGHT 


to all gas companies and first-class dealers in gas appliances. 


SEND FOR NEW CATALOCUE AND PRICE LIST. 





We are now prepared to furnish our New Combination Pilot Jet By-Pass 


and Adjustable Bunsen. 


Our New Hot Wire Electric Igniter is a great improvement in electric gas light- 


ing. Cannot short circuit. Send for prices and full information. 


All imitations of the Welsbach light are infringements of the Welsbach patents, 
and the public is cautioned against purchasing such. 

Suits brought by the Welsbach Light Company against manufacturers of infringing 
lights and mantles are still pending and undetermined. 

Every genuine Welsbach lamp has the trade-mark, “ Welsbach,” conspicuously 
printed on the package and on the burner itself. 


Welsbach Commercial Company, 


DREZ-EL BUILDING, 


PHILADELPHIA. 















| 
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~The United Gas Improvement Company 


DREXEL BUILDING, PHILA., PA. 














The Standard Junior, 
The Standard Double Superheater, 


Lowe Water GAs APPARATUS. 



































Total Built and under Construction, 


289 Sets—Daily Capacity, 185,675,000 Cu. Ft. 








Sp teak a 











we 
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ALEX. C. HumPHRErS, M,E., ARTHUR G. GLASGOW, M.Bue 
BANK OF COMMERCE BUILDING, ? CaBLe ADDRESS, 9 VICTORIA ST., 
(31 NASSAU STREET.) LONDON & NEW YORK, LONDON, S. W., 
NEW YORK. *" HUMGLAS.** @NGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


RITER=CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 














New YORK, 33 NASSAU ST. PHILADELPHIA, 1932 MARKET ST. GHICAGO, 64 LAKE ST. 


-——_OQWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


THE NEW IMPROVED@°PATENTED 
STREET LIGHT BURNER. 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 


Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. 










STYLE No. 81. 





STYLE No. 97e 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IM MUNICIPAL LIGHTING. 








CR gi 57 te 
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National Gas « Water Company. 


CONTRACTORS FOR 


Gas Plant Machinery 





SOFT COAL OR COKE 
WATER GAS GENERATORS 
A SPECIALTY. 


Gas Engineers 
INSPECTION AND ADVICE. 


218 LA SALLE ST., 
CHICAGO. 





| PLANS AND ESTIMATES 
FOR IMPROVEMENTS OR 
REPAIRS. 











CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





Saves money, saves labor, and is the most eitcient purifying material ever offered as a 
. 9 y Pp 8 
“TRON SPONGE substitute for lime 


We guarantee a large saving, both in cost of material and labor. 





NO WORKS COMPLETE WITHOUT IT! 


AUTOMATIC OVER FOUR HUNDRED NOW IN USE! ! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 


GOVERNOR. 


REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


EXHAUSTER, little spe: 


uses very little steam; saves formation of carbon in retorts; increases yield 


10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 357 Canal St, New York. 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 
Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


4. M. CALLENDER & CO., 
82 Pine St., N. Y. City. 





TRON MASS QNEILL'S OXIDE, 


Acts mmediately, and more efficiently than any other puri- | 
fying agent now in use. 


GREENPOINT CHEMICAL WORKS, F- Gas Purification 


The Chemistry of | ieee the World 
Illuminating Gas, %% PURIFICATION AKD CHEMICAL co, LTD, 


160, 161, 162 Palmerston Buildings, 


Old Broad St., London, E.C., Eng. 


(NATURAL BOG ORE) 








By NORTON H. HUMPHRYS. Price, $2.40. 
A. M. CALLENDER & CO., 32 PINE ST., N.Y. CIry. | 


Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING O®AL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toany —— party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY, 


H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 



































See een ad eee Pe 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 





Qcean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices: 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOKS. 





i oe S HANDBOOK. By Thos. Newbigging. 6th 


COX’S GAS FLOW COMPUTER. 
HUGHES’ GAS WORKS. $1.65. 
POOLE ON FUELS. By Herman Poole. 


$2.50. 


$3. 


Se POCKET-BOOK. By Henry O’Connor. 


TECHNICAL GAS ANALYSIS. $3. 


GAS —- HANDYBOOK, by Wm. Richards. 20 
cen 


CHEMISTRY OR ILLUMINATING GAS. By Norton H. 


Humphry: 


PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 


PRACTICAL PHOTOMETRY: A Guide to the Study of the | 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli-_ 
cations, $5. Vol. II., Lighting, $4. 


IRONWORK : Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 
eT HANDBOOK ON GAS ENGINES, by G. Lieck- 


ae FUEL FOR MECHANICAL AND INDUSTRIAL 
URPOSES. By E. A. Brayley Hodgetts. $2.50. 


obak SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan. $2. 


COAL: Its History and Use. By Pref.Thorpe. $3.50. 
THE GAS WORKS OF LONDON. By Colburn. 60 cents. 


The above will be forwarded upon receipt of price. 


must be added to above prices. 
desired, upon receipt of order. 
books sent C.0.D. 


HEAT A MODE OF MOTION. By John Tyndall. 


"THEORY OF HEAT. By J. Clerk-Maxwell. $1.50 

| MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 

| GASFITTER’S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2 


$2.50. 


CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 


ring 
, DIGEST OF GAS CASES. $5. 


PRACTICAL HINTS = REGENERATOR FURNACES 
y M.Graham. $1.25. 


moe ig OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 


A By ON THE COMPARATIVE COMMERCIAL 
LUES OF GAS COALS AND CANNELS. By D. A. 
phn eng $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATINGGAS. By W. Burns. $1.50 


HANDBOOK tay MECHANICAL ENGINEERS. By H. 
Adams. $2.50 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 


| 
| 
| 





AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT; A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


| INDUSTRIAL PHOTOMETRY, with epee! Application te 
Electric Lighting. By A. Palaz, Se . 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


— TRANSMISSION OF ENERGY. By G. Knapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. 
ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague. $6. 


$3. 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order 


No 


A. M. CALLENDER & CO., 32 Pine Street. New York, 














Dec. 5, 1898. 


American Gas Light Journal. 





843 








The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, = 
WHARVES, - 
OFFICE, 


ROUSSEL & HICKS, 
71 Broadway, N. Y. 


Clarksburgh, Harrison Co., West Va. 
- Locust Point Baltimore, Md. 
640 Equitable Building Baltimore, Md. 


BANGS & HORTON 


AGENTS, 
60 Congress St., Boston. 





W.D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


‘Shaner, Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 











KELLER ADJUSTABLE 
COKE CRUSHER. 


a Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 











GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Price, 865.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent t 


—— Tea -— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =::Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


KRoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 








EpmunpD H. McCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL CO. 


Cr artered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





FProiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 














Ae M. CALLENDER & CO., 33 Pine St., N.1. 


Toledo, O., and Pittsbnuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 





Correspendence Solicited. 


GAS OIL. 


26 Broadway, New York Citv, 


























DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 
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, Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
‘, Purifying Boxes, Center Seal or Valve Connections, 
; Bench Work, Reversible Lime Trays. 
1 SelfSealing and Pressed Steel Mouthpiece Lids. 
Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
| rae - J Lin Special Castings of all Descriptions. 
4 & | 
{ if | GAS ENGINEERING ni hale 
ee as INCORPORATED, - 
we. # daidbakdgs Building, PITTSBURGH, PA. 
Ky iq MANUFACTURERS OF F. L. SLOCUM, Pres't. 
i] im Gas Works ‘Machinery Of all kinds, BAM'L WOODS, Seo'y. 
af : £3 EES AND OWNERS OF " 
i 4 PITTSBURGH WASHER-SCRUBBER, 
te a SOLE AGENTS FOR 
‘a3 | FELDMANN AMMONIA MACHINE, 
id 4 : For producing Sulphate, Aqua, Chloride 
i A and Concentrated Liquors. 
ta The Erection of Bi-Product Coke Ovens 
' a Specialty. 
Vb here Faux System of Recuperative Benches. 
i AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


Ker Murray Manufacturing. company, 
Steel Gasholder Tanks, 


Sincce, DovusLe AND TRIPLE-LIFT GlASHOLDERS, 
ae— HORIZONTAL AND VERTICAL STORAGE OIL TANKS som. 


a Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
at Wooden Trays, Floor Garriages, Center Seal and Valve System Connections, Cast and 
a Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


}) —_-- VALVES, Double Gate, Hubw« Flange, Outside Screw (Quick Opening, 8 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


|| KERR MURRAY MANUFACTURING CO. 


d E*ort Wayne, Indiana. 
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BARTLETT, HAYWARD &CO. 


BAT, TIMORE, MD. 

















Triple, Double and Single-Lift Gasholders. 
[rou Holder Tanks, | CONDENSERS. 





























ROOF FRAMES. Scrubbers. 
Girders. Bench Castings 
BEAMS | OIL STORAGE TANKS 
PURIFIERS. Boilers. 





PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 











NOW READY. 


THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 
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Millville, N. J. R D X A 'O OD g <> ENGINEERS, 
Poundries and Works: | Florence, ” IRON FOUNDERS, 
Camden, ‘“ e a * MACHINISTS 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS 
: ml BUILDERS OF 


CAST IRON PIPE| GAS HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 








SOLE MAKERS OF 


THE MITCHELL SCRUBBER _| PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


(PATENTED) CUTLER’S 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. aie dak eee anne. 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. | weavy LoAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 











? 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 











The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS). | eresscme car somvnns ws syn: 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under @ stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. 
Also, SERVICE OLEANERS, DRIP PUMPS, and STREET 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. 
oOo. A. G@GEFROREZRHR, 


BURDETT LOOMIS, - - Hartford, Conn. 248 N. Sth St, Phila., Pa 
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ov, ra ae ad. ' = 
EXPT ATS Kars: H. RANSHAW, Prest. & Mangr. T. H. Brrou, Asst. Mangr 


\/ ANS, THE STACEY MANUPACTURING CO 


Established i851. 


i 2. 


4 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


| GEO. SHEPARD PAGE’S SONS, 


Walker Tar and Carbonic Acid Extractor. 


During the Winter months over 12,000,060 


Metetetetetetetey 
1) ae 


























\ 
= ‘S 
Remenl 




















4 feet of gas daily is being relieved of a// Tar 
7 g y g 
and a large percentage of Carbonic Acid by 


the Walker Extractor. They should be 
placed before all Scrubbers. The Tar and 
Liquor Overflow Valves work automati- 
eally. Write for Circulars. 






























































S63 Wall Street, = = New Work City. 








W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’l Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


Formerly with the Continental Iron Works. 2 6 9 F ront Ss treet Eas t Toron to Cana da 
9 5) ) ° 


Draughtsman and Constructing Engineer. Enspuicoens or tHe IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
struction of new works or alteration of old works. Special House or Oven Coke 
attention given to Patent Office drawings. ; 





New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 





Uffice, No. 245 Broadway, N. Y. City. 





Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


| GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa 


BUILDERS OF 


Gasholders 


Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


‘ Successors to HERRING & FLOYD, 
JAMES R. FLOYD'S SONS, “Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealinz 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Gokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 



































Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 


The contract was completed and the 
Capacity of Holder, 500,000 Cu.Ft. 





a eS 3 BENCHES, SCRUBBERS, 
BK Y oe Z 
& » I\Be* CONDENSERS, 
na 2) ee Gv 
CNN CROCS 
OBR 


= 8 | PURIFIERS, IRON ROOFS, 
geet ante §@ «Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 








Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Unison Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order. 
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THE OHIO PIPE COMPANY, 


uncom WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe, atin. sesiaicadiainaenii 


i BRANCH AND SPECIAL CASTINCS. 1 New York Office, 160 Broadway. 
——! ot 


“ot rae Cy Baie Co, LA / CAST IRON WATER AND GAS PIPE, 


and Specials, Architectural Castings, Building Columns, 
| FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 











Joists, Cellar Grates, Sash Weights, etc. 





GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








‘Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., sto 
Davip Leavitt Houcu,| iiss er: eae 


26 CORTLANDT ST., N.Y. CITY. “Glose speculs, UMMOND TaLANORGAN 


+ ° SRUMMO oF gr 
Consulting Engineer. 


*__CAST IRON 
ASKS ] 
\ 

i 'Decane and Eateaacn 


GAS 4p WATER: FIP: ET) 




















GEORGE a Manger. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


| EMAUS PIPE FOUNDRY. 


Co . ONALDSON IRON COMPANY EEAUS. 


GASTRON GASEWALER PIC fi 
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re 
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Contractor. * MANUPLOTURERS 7 

me See CEHERA-SAESOFTCE ie BROKOWAY. GUST IRON PIPE AND SPECIAL CASTINGS 

Special Agent for Selling & Purchasing. Western Office: Monadnock Block, Chicago, Ills. | aise, a... oom, gn Rec. 
Practical Hints \CHARLES ‘MILLAR & SON, Selling ! Agents, Utica, N. Y. 
ON THE CONSTRUCTION AND WORKING OF ss R ‘ 1 cess E 
Regenerator Furnaces, zi \ CA PI Pare BRAM ee FF , | Bee 
By Maurice Grauay, C.E. 2233 S332 
paaigung CAST IRON PIPE and SPECIALS FOR WATER AND GAS. 


A. M. CALLENDER & CO., 32 Pine Street, N.Y. 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


—ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 














The amount of gas delivered for 


22 RRR Spenco + , 


the coin can be instantly and The gas registered agrees abso- 


moving the meter or replacing 


any parts. 


chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER GO0,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicitec.. 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. © ALBANY, N. Y. CHICACO. 
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NATHANIEL TUFTS METER CO,, 


8 Medford Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 


the best facilities for manufac METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furnish re 


liable work and answ r orders * * ° 
—, ‘ Apparatus for the Chemical Testing of Gas and Gas Liquor. 














CHARLES E, DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 113! and 1133 Broadway. SAN FRANCISCO, 22! Front St. 








CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc , Ete. 


~—-_“Perfect” Cas Stoves —- 














METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 





Special Attention given to Repairing METERS of all Makes. 





FACTORY AT ERIE, PA. 











THE DIFFERENCE BETWEEN GOOD 
METERS AND THOSE WHICH ARE 


“PRETTY GOOD’ OFTEN MEANS 
THOUSANDS OF DOLLARS TO ASINGLE COMPANY. 
. a4 Ce RENEE 5: Ko) 
a MANUFACT RE lafafiates GUARANTEE 
PERFECT _.Wa(@ ©) (0) | aay. ter WORK 


GAS >: Heze IVE. 
Ee — CO: YZ ], SATISFA \CTION. g 
" a 


Full Line - Sizes Kept Constantly for Sale on the 
Pacific Coast with WF ly, 7 
WIESTER & CO., Agents, 


17 & 19 New Montgomery St., San Francisco, Cal. 


Cas is ey GS te? Ba Vy 
OFFICE ~c FACTORY, ROYERSFORD,PA. 
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American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 














be readily readjusted 








when the scale of gas rates is changed. | 




















HELME & McILH ENNY, 
Established 1848. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 











P sgatz.. | Do you wish to Know 


what size of Pipe to use to convey any quantity of Gas, any distance, with 





CAS-FLOW 


COMPUTER. any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 


Copurightieve 





calculations needed. Saves time, money and mistakes. 


Price, 6.5x8 inches, in cloth case, $2.50. 
For sale by 


0] A. M. CALLENDER & CO., 32 Pine St.. N. ¥. City. 














THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treasurer. 


Detroit Meter Company, 


DETROIT, MICH. 





=> GAS METER ofthe HIGHEST QUALI 


Detroit is one of the best shipping points in the United States for prompt deliveries by rail or water 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies thie page every alternate week 


ARE GAS GOMPANIES REGOMPENSED 


FOR THEIR 


EFFORTS IN FAVOR OF 
THE OTTO GAS ENGINE? 
Those who Wish to Know will Find an Answer in the Following Figures, 








The United Gas Improvement Company, by the lease of the Philadelphia Gas 
Works, derives a yearly revenue estimated at $250,000 to $275,000 
from the sale of gas consumed by OTTO GAS ENGINES exclusively in the city of 
Philadelphia, there being over 700 engines in use, ranging from | to 50 H.P. 

The Gas Companies in Greater New York derive similarly a yearly income of 


$300,000 to $330,000. 


A large number of small towns do, proportionately to their population, quite 
as well. 

Have you ever actively given US any support in our efforts in YOUR behalf 
If not, NOW is the time to take advantage of the present revival in business to 
place the OTTO before your Consumers. 


The “OTTO” is Suited for All Power Purposes. 


THE OTTO GAS ENGINE WORKS, Phila. 


NEW YORK, 39 Cortland St. BOSTON, 19 Pearl St. CHICAGO, 360 Dearborn St. 








